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PROBLEM TO BE SOLVED: To provide an AC power supplier, 
capable of suppressing an influence of high harmonic voltage to a 
load generated when an inverter is PWM driven, and an AC motor 
capable of reducing space high harmonics generated at drive 
control time by the inverter. 

SOLUTION: A device has a first/second inverter 2, 3 converting 
DC power into AC power supplied to a motor 5, first to third 
opening/closing switches 6 to 8 switching the first/second inverter 
2, 3 to series connection between DC power positive/negative 
poles 21, 32 or to parallel connection relating to a battery, and a 
three-phase transformer 4 combining an output of the first/ 
second inverter 2, 3, connected in series or parallel by the first to 
third opening/ closing switches 6 to 8, supplied to the motor 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The alternating current power supply characterized by to have at least two power-conversion means 
change direct current power into alternating current power, and supply a load, the series-parallel-connection 
means for switching which switch these electrode conversion means to parallel connection to series connection 
or DC power supply between a DC-power-supply positive electrode and a DC-power-supply negative electrode, 
and a power composition means compound the output of two or more of said power-conversion means 
connected to a serial or juxtaposition by this series-parallel-connection means for switching, and supply a load. 
[Claim 2] 1st closing motion means by which the series-parallel-connection means for switching was connected 
possible [ closing motion ] between the direct-current input terminals of another side of 2nd alternating current 
power conversion means by which the direct-current input terminal of another side of 1st alternating current 
power conversion means by which one direct-current input terminal was connected to the DC-power-supply 
positive electrode, and one direct-current input terminal were connected to the DC-power-supply negative 
electrode, The 2nd closing motion means connected with the direct-current input terminal of another side of 
said 1st alternating current power conversion means possible [ closing motion between DC-power- supply 
negative electrodes ], Alternating current power supply according to claim 1 characterized by having 3rd 
closing motion means to connect the direct-current input terminal of another side of said 2nd alternating current 
power conversion means to a DC-power-supply positive electrode possible [ closing motion ]. 
[Claim 3] 1st closing motion means by which the series-parallel-connection means for switching was connected 
possible [ closing motion ] between the direct-current input terminals of another side of 2nd alternating current 
power conversion means by which the direct-current input terminal of another side of 1st alternating current 
power conversion means by which one direct-current input terminal was connected to the DC-power-supply 
positive electrode, and one direct-current input terminal were connected to the DC-power-supply negative 
electrode, Alternating current power supply according to claim 1 characterized by having the 2nd closing 
motion means connected with the direct-current input terminal of another side of said 1st alternating current 
power conversion means possible [ closing motion between DC-power-supply negative electrodes ], and the 
connecting means which connects said the 2nd direct-current input terminal and DC-power-supply positive 
electrode of another side of a power conversion means. 

[Claim 4] A connecting means is alternating current power supply according to claim 3 characterized by a 
cathode being the diode by which the DC-power-supply positive electrode was connected and the anode was 
connected to the direct-current input terminal of another side of the 2nd power conversion means. 
[Claim 5] The AC motor characterized by making the alternating current power which insulated electrically two 
or more three-phase-circuit coils to the stator, and was generated by each alternating-current-power generator in 
it at each of winding and these three-phase-circuits coil input, and compounding. 

[Claim 6] Three phase windings each are AC motors according to claim 5 characterized by making it insulate 
electrically, being in phase to a stator and winding around it. 

[Claim 7] The AC motor according to claim 5 or 6 which uses each alternating-current-power generator as the 
1st and 2nd PWM inverters, and is characterized by pi Shifting the phase of the subcarrier to said 2nd PWM 
inverter to the phase of a subcarrier [ as opposed to said 1st PWM inverter for the subcarrier for PWM signal 
generation outputted to each of these 1st and 2nd PWM inverters ]. 

[Claim 8] The AC motor according to claim 6 characterized by having insulated electrically the 1st three-phase- 
circuit coil and the 2nd three-phase-circuit coil, and shifting and winding pi/6 phase around an armature. 
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[Claim 9] The AC motor according to claim 8 which makes Y connection the 1st three-phase-circuit coil by 
which three-phase-circuit winding was carried out at an armature, and is characterized by having made into 
delta connection the 2nd three-phase-circuit coil which shifted electrical angle pi / 6 phase with said 1 st three- 
phase-circuit coil, and was wound, and carrying out parallel connection of said 1st and 2nd three-phase-circuit 
coils. 

[Claim 10] The AC motor according to claim 9 characterized by supplying and driving the alternating current 
power which was supplied to the 2nd three-phase-circuit coil by said 1st alternating-current-power generator, 
and shifted electrical angle pi / 6 phase from alternating current power from the 2nd alternating-current-power 
generator while supplying alternating current power to the 1st three-phase-circuit coil from the 1st alternating- 
current-power generator. 

[Claim 11] The AC motor according to claim 9 or 10 characterized by the ratio of the number of winding of the 
2nd three-phase-circuit coil by which delta connection was carried out to the number of winding of the 1st 
three-phase-circuit coil by which Y connection was carried out being 1 :root3 in general 
[Claim 12] Parallel connection of the 2nd three-phase-circuit coil by which the 1st three-phase-circuit coil and 
the three-phase-circuit coil of the above 1st by which three-phase-circuit winding was carried out and Y 
connection was carried out shifted electrical angle pi / 6 phase to the stator, was wound around it, and delta 
connection was carried out to it is carried out. The 3rd three-phase-circuit coil and the three-phase-circuit coil of 
the above 3rd by which shifted electrical angle pi / 12 phase with the three-phase-circuit coil of the above 1st, 
three-phase-circuit winding was carried out, and Y connection was carried out are an AC motor according to 
claim 5 characterized by carrying out parallel connection of the 4th three-phase-circuit coil by which shifted 
electrical angle pi / 6 phase, and was wound, and delta connection was carried out. 

[Claim 13] The AC motor according to claim 12 characterized by supplying the alternating current power which 
was supplied to the 3rd and 4th three-phase-circuit coils by which parallel connection was carried out from said 
1st alternating-current-power generator, and shifted electrical angle pi / 12 phase from alternating current power 
from the 2nd alternating-current-power generator while supplying alternating current power to the 1st and 2nd 
three-phase-circuit coils by which parallel connection was carried out from the 1 st alternating-current-power 
generator. 

[Claim 14] Alternating current power supply according to claim 2 or 3 characterized by repeating the switching 
action of the 2nd and 3rd closing motion means when the 1st closing motion means is in an open condition, and 
changing the direct-current input voltage of the 1st power converter and the 2nd power converter. 
[Claim 15] Alternating current power supply according to claim 2 or 3 characterized by repeating the switching 
action of the 1st closing motion means when the 2nd and 3rd closing motion means are in an open condition, or 
repeating the switching action of the 2nd and 3rd closing motion means when the 1st closing motion means is in 
an open condition, and changing the direct-current input voltage of the 1st and 2nd power converters. 
[Claim 16] So that the juxtaposition drive of the 1st and 2nd power conversion means may be carried out, when 
the electrical -potential-difference command to the 1st and 2nd power conversion means exceeds a 
predetermined value Moreover, a change-over signal output means to output a change-over signal to the 1st 
thru/or 3rd closing motion means so that the tandem drive of said 1st and 2nd power conversion means may be 
carried out when an electrical-potential-difference command becomes below a predetermined value, Alternating 
current power supply given in either of claims 2, 3, and 14 characterized by having with the electrical-potential- 
difference command output means which outputs by making the electrical-potential-difference command to said 
1st and 2nd power converters into the original command twice the value of an electrical potential difference 
when an electrical-potential-difference command becomes below a predetermined value. 
[Claim 17] Alternating current power supply given in either of claims 14 and 15 characterized by having the 
driving means which the 1 st and 2nd power conversion fixes percent modulation, and makes carry out the 
PWM drive of said 1st and 2nd power conversion means at least at the time of either series connection or 
parallel connection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alternating current power supply which switches two or 
more inverters (power converter) to a serial or juxtaposition, and can be connected, and the AC motor by which 
drive control is carried out with that alternating current power supply. 
[0002] 

[Description of the Prior Art] There were some which were shown in reference (Institute of Electrical Engineers 
of Japan "semi-conductor power inverter circuit" 1987 Ohm-Sha, pl25 drawing 6 .3.18) as conventional 
multiplex PWM inverter equipment. After this shifts the phase of an output wave of two PWM inverters, it 
compounds a wave with a reactor and reduces the higher harmonic of an inverter output. 
[0003] 

[Problem(s) to be Solved by the Invention] Conventional multiplex PWM inverter equipment had the fault that 
the harmonic content of an inverter output will increase if percent modulation is lowered in order for a reactor 
to adjust inverter output voltage for a wave by the synthetic approach, and loss of a motor increased, after 
shifting the phase of an output wave of each PWM inverter. 

[0004] Moreover, although the phase of two PWM inverters is shifted, it compounds with a reactor and a higher 
harmonic is reduced in what is shown in reference (** and pi 02 table 6.2.1 (a) **) consequently, the situation 
where a primary component (fundamental wave) also decreases arises. 

[0005] This invention was made in order to cancel the above troubles, and it aims at obtaining the alternating 
current power supply which can control the effect of the higher-harmonic electrical potential difference 
generated when the PWM drive of the inverter is carried out. 

[0006] Furthermore, it aims at obtaining the AC motor which can reduce the space higher harmonic generated 

with the coil of the AC motor by which drive control is carried out with an AC power transducer. 

[0007] 

[Means for Solving the Problem] The alternating current power supply concerning claim 1 is equipped with at 
least two power-conversion means change direct current power into alternating current power, and supply a 
load, the series-parallel-connection means for switching which switches these electrode conversion means to 
parallel connection to series connection or DC power supply between a DC-power-supply positive electrode and 
a DC-power-supply negative electrode, and a power composition means compounds the output of two or more 
of said power-conversion means connected to a serial or juxtaposition by this series-parallel-connection means 
for switching, and supply a load. 

[0008] The alternating current power supply concerning claim 2 a series-parallel-connection means for 
switching 1st closing motion means by which the direct-current input terminal of another side of 1st alternating 
current power conversion means by which one direct-current input terminal was connected to the DC-power- 
supply positive electrode, and one direct-current input terminal were connected possible [ closing motion ] 
between the direct-current input terminals of another side of the 2nd alternating current power conversion 
means connected to the DC-power-supply negative electrode, It has 3rd closing motion means to connect to a 
DC-power-supply positive electrode the direct-current input terminal of another side of the 2nd closing motion 
means connected with the direct-current input terminal of another side of said 1st alternating current power 
conversion means possible [ closing motion between DC-power-supply negative electrodes ], and said 2nd 
alternating current power conversion means possible [ closing motion ]. 
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[0009] The alternating current power supply concerning claim 3 a series-parallel-connection means for 
switching 1st closing motion means by which the direct-current input terminal of another side of 1st alternating 
current power conversion means by which one direct-current input terminal was connected to the DC-power- 
supply positive electrode, and one direct-current input terminal were connected possible [ closing motion ] 
between the direct-current input terminals of another side of the 2nd alternating current power conversion 
means connected to the DC-power-supply negative electrode, It has the 2nd closing motion means connected 
with the direct-current input terminal of another side of said 1st alternating current power conversion means 
possible [ closing motion between DC-power-supply negative electrodes ], and the connecting means which 
connects said the 2nd direct-current input terminal and DC-power-supply positive electrode of another side of a 
power conversion means. 

[0010] A DC-power-supply positive electrode is connected [ connecting means ] in a cathode, and the anode of 
the alternating current power supply concerning claim 4 is the diode connected to the direct-current input 
terminal of another side of the 2nd power conversion means. 

[001 1] The AC motor concerning claim 5 makes the alternating current power which insulated electrically two 
or more three-phase-circuit coils, and was generated by each alternating-current-power generator to each of 
winding and these three-phase-circuits coil input into an armature, and is compounded. 
[0012] Three phase windings each make it insulate electrically, and the AC motor concerning claim 6 is in 
phase to an armature, and is wound around it. 

[0013] pi The AC motor concerning claim 7 uses each alternating-current-power generator as the 1st and 2nd 
PWM inverters, and shifts the phase of the subcarrier to said 2nd PWM inverter to the phase of a subcarrier [ as 
opposed to said 1st PWM inverter for the subcarrier for PWM signal generation outputted to each of these 1st 
and 2nd PWM inverters ]. 

[0014] The AC motor concerning claim 8 insulates electrically the 1st three-phase-circuit coil and the 2nd three- 
phase-circuit coil, and shifts and winds pi/6 phase around an armature. 

[0015] The AC motor concerning claim 9 makes Y connection the 1st three-phase-circuit coil by which three- 
phase-circuit winding was carried out at an armature, makes delta connection the 2nd three-phase-circuit coil 
which shifted electrical angle pi / 6 phase, and was wound, and carries out parallel connection of said 1st and 
2nd three-phase-circuit coils to said 1st three-phase-circuit coil. 

[0016] The AC motor concerning claim 10 supplies and drives the alternating current power which was 
supplied to the 2nd three-phase-circuit coil by said 1st alternating-current-power generator, and shifted 
electrical angle pi / 6 phase from alternating current power from the 2nd alternating-current-power generator 
while supplying alternating current power to the 1st three-phase-circuit coil from the 1st alternating-current- 
power generator. 

[0017] The ratio of the number of winding of the 2nd three-phase-circuit coil by which delta connection was 
carried out to the number of winding of the 1st three-phase-circuit coil with which Y connection of the AC 
motor concerning claim 1 1 was carried out is 1 :root3 in general. 

[0018] The AC motor concerning claim 12 carries out parallel connection of the 2nd three-phase-circuit coil by 
which the 1st three-phase-circuit coil and the three-phase-circuit coil of the above 1st by which three-phase- 
circuit winding was carried out and Y connection was carried out shifted electrical angle pi / 6 phase to the 
armature, was wound around it, and delta connection was carried out to it. Electrical angle pi / 12 phase is 
shifted, three-phase-circuit winding is carried out, and the 3rd three-phase-circuit coil and the three-phase- 
circuit coil of the above 3rd by which Y connection was carried out carry out parallel connection of the 4th 
three-phase-circuit coil by which shifted electrical angle pi / 6 phase, and was wound, and delta connection was 
carried out to the three-phase-circuit coil of the above 1st. 

[0019] The AC motor concerning claim 13 supplies the alternating current power which was supplied to the 3rd 
and 4th three-phase-circuit coils by which parallel connection was carried out by said 1st alternating-current- 
power generator, and shifted electrical angle pi / 12 phase from alternating current power from the 2nd 
alternating-current-power generator while supplying alternating current power to the 1st and 2nd three-phase- 
circuit coils by which parallel connection was carried out from the 1st alternating-current-power generator. 
[0020] The alternating current power supply concerning claim 14 repeats the switching action of the 2nd and 
3rd closing motion means, when the 1st closing motion means is in an open condition, and it changes the direct- 
current input voltage of the 1st power converter and the 2nd power converter. 
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[0021] The alternating current power supply concerning claim 15 repeats the switching action of the 1st closing 
motion means, when the 2nd and 3rd closing motion means are in an open condition, or when the 1st closing 
motion means is in an open condition, it repeats the switching action of the 2nd and 3rd closing motion means, 
and it changes the direct-current input voltage of the 1st and 2nd power converters. 

[0022] The alternating current power supply concerning claim 16 so that the juxtaposition drive of the 1st and 
2nd power conversion means may be carried out, when the electrical-potential-difference command to the 1st 
and 2nd power conversion means exceeds a predetermined value Moreover, a change-over signal output means 
to output a change-over signal to the 1st thru/or 3rd closing motion means so that the tandem drive of said 1st 
and 2nd power conversion means may be carried out when an electrical-potential-difference command becomes 
below a predetermined value, When an electrical-potential-difference command becomes below a 
predetermined value, it has with the electrical-potential-difference command output means which outputs by 
making the electrical-potential-difference command to said 1st and 2nd power converters into the original 
command twice the value of an electrical potential difference. 

[0023] The alternating current power supply concerning claim 17 is equipped with the driving means which the 
1st and 2nd power conversion fixes [ driving means ] percent modulation at the time of series connection or one 
of parallel connection, and carries out the PWM drive of said 1st and 2nd power conversion means at least. 
[0024] 

[Embodiment of the Invention] 

The gestalt 1 of implementation of this invention is explained about drawing below gestalt 1. of operation. 
Drawing 1 is the block diagram of the inverter equipment as alternating current power supply concerning the 
gestalt of this operation. In drawing, 1 carries out a dc-battery, 2 carries out three-phase-circuit bridge 
connection of the six transistors, and it is the 1st inverter as 1st constituted alternating current power conversion 
means. 

[0025] Parallel connection of transistor Qvl 1-Qvl2 of other pairs by which the series connection was carried 
out to transistor Qui 1 -Qui 2 of the pair of the series connection connected between the direct-current positive- 
electrode input side 21 of a dc-battery 1 and the direct-current negative-electrode input side 22 of the dc-battery 
1 through the 2nd open/close switch 7, and transistor Qwl 1-Qwl2 is carried out, respectively, and this 1st 
inverter 2 is constituted. 

[0026] 3 is the 2nd inverter as 2nd alternating current power conversion means which carried out three-phase- 
circuit bridge connection, and similarly constituted six transistors. Transistor Qv21-Qv22 of other pairs by 
which the series connection was carried out to transistor Qu21 -Qu22 of the pair of the series connection 
connected between the direct-current positive-electrode input sides 31 of a dc-battery 1 and the direct-current 
negative-electrode input sides 32 of a dc-battery 1 through the 3rd open/close switch 8, and Qw21-Qw22 are 
connected to juxtaposition, respectively, and this 2nd inverter 3 is constituted. 

[0027] The direct-current positive-electrode input side 31 of the 2nd inverter 3 is connected to the direct-current 
negative-electrode input side 22 of the 1st inverter 2 by the 1st open/close switch 6 possible [ attachment and 
detachment ]. In addition, the 1st open/close switch 6, 2nd open/close switch 7, and 3rd open/close switch 8 
constitute a series-parallel-connection means for switching. Between the collector emitters of each transistor 
which constitutes a three-phase-circuit bridge, antiparallel connection of the diode D for commutation is carried 
out. 

[0028] 4 is a three-phase-circuit transformer as a power composition means equipped with two primary 
windings and one secondary winding by which Y-Y connection was carried out, and U phase output terminal of 
1st IBATA 2, V phase output terminal, and W phase output terminal are connected to the 1st primary winding 
through the 1st input edge 41 . 

[0029] Moreover, U phase output terminal of 2nd IBATA 3, V phase output terminal, and W phase output 
terminal are connected to the 2nd primary winding through the 2nd input edge 42. Moreover, the three-phase- 
circuit coil of the motor 5 as an AC motor is connected to the secondary winding through the output terminal 
43. 

[0030] Next, actuation of the gestalt of this operation is explained. First, it is at the motor's 5 starting time, and 
in the field where a rotational frequency (frequency) is low, based on the detecting signal of the rotation 
detection means which is not illustrated, the 1st open/close switch 6 serves as close, the 2nd and 3rd open/close 
switch 7 and 8 serves as open, and series connection of the 1st inverter 2 and 2nd inverter 3 is carried out. 
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Consequently, the direct-current input voltage of the 1st inverter 2 and the 2nd inverter 3 turns into one half of 
electrical potential differences of the electrical potential difference of a dc-battery 1 . If the 1 st inverter 2 and the 
2nd inverter 3 operate in this condition, the output of each inverters 2 and 3 will be compounded with the three- 
phase-circuit transformer 4, and will be inputted into the three-phase-circuit coil of a motor 5. 
[0031] Since the direct-current input voltage of the 1st inverter 2 and the 2nd inverter 3 will be set to one half if 
a series connection is carried out, it becomes max, and one half also drives the output voltage of each inverters 2 
and 3 with low electromotive force, when the rotational frequency of a motor 5 is low. But, since the direct- 
current input voltage of the 1st inverter 2 and the 2nd inverter 3 is low, it is [ in conventional ] large twice and 
percent modulation of each inverters 2 and 3 is made. Therefore, the rate of the higher-harmonic electrical 
potential difference occupied to the output wave of the 1st inverter 2 and the 2nd inverter 3 decreases, and there 
is effectiveness which can make loss by the higher-harmonic current small. 

[0032] Next, if the rotational frequency of a motor 5 goes up and goes, based on the detecting signal of the 
rotation detection means which is not illustrated, the 1st open/close switch 6 will be made open, the 2nd and 3rd 
open/close switch 7 and 8 will be made close, and parallel connection of the 1st inverter 2 and 2nd inverter 3 
will be carried out. Consequently, the direct-current input voltage of each inverters 2 and 3 turns into the 
electrical potential difference of a dc-battery 1 itself. Therefore, an electrical potential difference equivalent to 
the former is obtained, and inverter output voltage with back EMF of a motor 5 sufficient also in a high-speed 
large rotation region is obtained. 

[0033] Although the gestalt of the above-mentioned implementation showed the configuration which 
compounds the output of two inverters 2 and 3 with the three-phase-circuit transformer 4, the output of two 
inverters may be respectively used for the drive of two another motors. 

[0034] The gestalt 2 of implementation of this invention is explained using drawing below gestalt 2. of 
operation. Drawing 2 is the block diagram of the inverter equipment concerning the gestalt of this operation. In 
addition, among drawing, the same or the considerable part of the same sign as drawing 1 is shown, and the 
detailed explanation is omitted, the 3rd open/close switch 8 omits the inverter equipment in the gestalt of this 
operation from the inverter equipment shown in drawing 1 — having - a cathode — the direct-current positive- 
electrode input side of the 1st inverter 2 - an anode - the direct-current positive-electrode input side of the 2nd 
inverter 3 — connection — now, it is. In this configuration, direct-current positive-electrode side 31 of the 2nd 
inverter is always connected to the positive-electrode terminal of a dc-battery 1 . 

[0035] Therefore, the series connection of the 1st inverter 2 and 2nd inverter 3 is carried out, and actuation in 
case the 1st open/close switch 6 is close and the 2nd open/close switch 7 is open performs the same inverter 
control action as the case where it is the gestalt 1 of operation. 

[0036] Now, close is prevented for the 2nd open/close switch 7 by diode 9, impression of the battery voltage to 
the 2nd inverter 3 is prevented for the 1st open/close switch 6 in the state of open, it accumulates, only the 1st 
inverter 2 is connected to a dc-battery 1 by the 2nd open/close switch 7, and it will be in the condition that a dc- 
battery 1 is not connected to the 2nd inverter 3. When the 1st inverter 2 is operated in this condition, a motor 5 
will be driven only with the 1st inverter 2. 

[0037] But, a high electrical potential difference is required at the time of high-speed rotation, and especially 
since a current is good at least, it does not have to make current capacity of the switching element of an inverter 
big. Doing in this way can constitute an open/close switch from two of the open/close switches 6 and 7 of the 
1st and 2 **. Moreover, the generated voltage of the 2nd inverter 3 can revive the 2nd open/close switch 7 to a 
dc-battery 1 with diode 9 at the time of disconnection. 

[0038] Although the gestalten 1 and 2 of the gestalt 3. above-mentioned implementation of operation 
compounded the output voltage of the 1st and 2nd inverters 2 and 3 with the three-phase-circuit transformer 4 
and supplied it to the motor 5 The 1st three-phase-circuit coil 51a, 51b, and 51c by which Y connection was 
carried out to the motor 5 as the gestalt of this operation was shown in the circuit diagram of drawing 3 , and the 
2nd three-phase-circuit coil 52a, 52b, and 52c by which Y connection was similarly carried out are wound 
around the same slot. 

[0039] And the 1st three-phase-circuit coil 51a, 51b, and 51c is connected to the three-phase-circuit output of 
the 1st inverter 2 through the 1st input edge 41, and the 2nd three-phase-circuit coil 52a, 52b, and 52c is 
connected to the three-phase-circuit output of the 2nd inverter 3 through the 2nd input edge 42. 
[0040] That is, the three-phase-circuit output of the 1st inverter 2 and the three-phase-circuit output of the 2nd 
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inverter 3 are compounded by the slot of the stator of the motor 5 interior, consequently the three-phase-circuit 
transformer 4 becomes unnecessary. The example of three phase windings each is shown in drawing 4 . 
Drawing shows the example of all knot volumes in case the number of slots per pole is 12. In drawing, Ul, VI , 
and Wl are the 2nd three-phase-circuit coil, and the 1st three-phase-circuit coil, and U2, V2 and W2 are wound 
around the same slot as the 1st three-phase-circuit coil. 

[0041] The motor control actuation by inverter equipment will be in the condition that close was carried out for 
the 1 st open/close switch 6, and the series connection of the 1 st inverter 2 and 2nd inverter 3 was carried out for 
the 2nd and 3rd open/close switch 7 and 8 in the state of open, like the gestalt 1 of operation, and the direct- 
current input voltage impressed to the 1st inverter 2 and 2nd inverter 3 will turn into one half of electrical 
potential differences of the electrical potential difference of a dc-battery 1 . 

[0042] If the 1st inverter 2 and the 2nd inverter 3 operate in this condition, the output of each inverters 2 and 3 
will be compounded with the 1st three-phase-circuit coil 51a, 51b, and 51c of the motor 5 interior, and the 2nd 
three-phase-circuit coil 52a, 52b, and 52c, and will drive a motor 5. It becomes max, at this time, since the 
direct-current input voltage of each inverters 2 and 3 is one half, one half also drives the output voltage of each 
inverters 2 and 3 with low starting voltage, when the rotational frequency of a motor 5 is low, but since the 
direct-current input voltage impressed is low, it is twice as large as [ in conventional ], and percent modulation 
of each inverters 2 and 3 is made. 

[0043] Therefore, the rate of the higher-harmonic electrical potential difference occupied in the output voltage 
form of each inverters 2 and 3 decreases, and there is effectiveness which can make loss by the higher-harmonic 
current small. Moreover, since the output current of two inverters 2 and 3 is compounded within a motor 5, the 
current capacity of the switching element of each inverters 2 and 3 is good at one half at the time of constituting 
inverter equipment from one piece, and the current capacity of a total switching element is the same, and ends. 
[0044] Next, if the 1st open/close switch 6 is made open and the 2nd and 3rd open/close switch 7 and 8 is made 
close, parallel connection of the 1st inverter 2 and 2nd inverter 3 will be carried out, and the direct-current input 
voltage of each inverters 2 and 3 will turn into the electrical potential difference of a dc-battery 1 itself. 
Therefore, twice [ when carrying out series connection of the 1st inverter 2 and 2nd inverter 3 ] as many output 
voltage as this is obtained, and inverter output voltage with back EMF of a motor 5 sufficient also in a high- 
speed large rotation region is obtained. 

[0045] Moreover, the 3rd open/close switch 8 is omitted like drawing 5 , inverter equipment is constituted like 
the gestalt 2 of operation, the 1st open/close switch 6 is made close at the time of a low speed, it makes the 2nd 
open/close switch 7 open, and it is good also considering open and the 2nd open/close switch 7 as close in the 
1st open/close switch 6 at the time of a high speed. 

[0046] In this case, at the time of a high speed, although the effectiveness of a motor 5 falls a little in order to 
pass a current only to the 1st three-phase-circuit coil 51a, 51b, and 51c, an open/close switch can consist of two 
pieces. Moreover, since an electrical potential difference doubles at the time of a high speed, since 1/2 is 
sufficient as the inverter output current, even if it drives a motor 5 with one inverter, it does not need to increase 
the current capacity of the switching element of an inverter. 

[0047] Gestalt 4. drawin g 6 of operation is a block diagram for explaining the concept of the PWM wave 
generation in the gestalt 4 of this implementation of this invention. The triangular wave transmitter with which 
101 sends the triangular wave as a subcarrier, the three-phase-circuit voltage generator which generates the 
three-phase-circuit reference voltage which has the amplitude value based on the electrical-potential-difference 
command of the inverter which 102 does not illustrate, and which consists of a sine wave, for example, 103-105 
input the triangular wave as a subcarrier into the input terminal which is one side from the triangular wave 
transmitter 101, respectively. The comparator which inputs into the input terminal of another side the three- 
phase-circuit reference voltage generated from the three-phase-circuit voltage generator 102, and compares the 
amplitude of a triangular wave with the amplitude of three-phase-circuit reference voltage, and 106 are inverters 
which reverse and output the logical level of the triangular wave generated from the triangular wave transmitter 
101. 

[0048] 107 to 109 is a comparator which inputs the triangular wave which occurs from the triangular wave 
transmitter 101 in an input terminal on the other hand, and by which logical level was reversed with the 
inverter, inputs into the input terminal of another side the three-phase-circuit reference voltage generated from 
the three-phase-circuit voltage generator 102, and compares the amplitude of a triangular wave with the 
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amplitude of three-phase-circuit reference voltage, respectively. 

[0049] Drawing 7 (a) - (e) is a voltage waveform for explaining PWM wave generation actuation, and shows 
only the wave for a plane 1 . In this drawing (a), the three-phase-circuit reference voltage 1 1 1 occurs from the 
three-phase-circuit voltage generator 102, and when a triangular wave (modulation electrical potential 
difference) 1 10 is outputted from the triangular wave transmitter 101 and it is inputted into comparators 103- 
105, each amplitude is compared. 

[0050] In comparators 103-105, the pulse train 1 12 from which level is set to H for every period when the 
amplitude of a triangular wave 1 10 is lower than the amplitude of the three-phase-circuit reference voltage 1 1 1 
is outputted, as an PWM modulated wave as shown in this drawing (b). To the ON signal of the transistor of the 
top arm in the 1st inverter 2 (see drawing 1 ) which does not illustrate this pulse train wave, it is made the ON 
signal of the transistor in the bottom arm of the 1 st inverter 1 which does not illustrate what reversed this pulse 
shape, and the 1st inverter 2 is driven. 

[0051] Moreover, in this drawing (b), the three-phase-circuit reference voltage 114 occurs from the three-phase- 
circuit voltage generator 102, and from an inverter 106, when the triangular wave (modulation electrical 
potential difference) 113 which reversed the triangular wave from the triangular wave transmitter 101 is 
outputted and it is inputted into comparators 107-109, each amplitude is compared. 
[0052] In comparators 107-109, the pulse train 115 from which level is set to H for every period when the 
amplitude of a triangular wave 1 13 is lower than the amplitude of the three-phase-circuit reference voltage 1 14 
is outputted, as an PWM modulated wave as shown in this drawing (d). To the ON signal of the transistor of the 
top arm in the 2nd inverter 3 (see drawin g 1 ) which does not illustrate this pulse train wave, it is made the 
transistor-on signal in the bottom arm of the 2nd inverter 3 which does not illustrate what reversed this pulse 
shape, and the 2nd inverter 3 is driven. 

[0053] Thus, by two generated PWM waves, if two inverters of drawing 3 are driven, the compounded wave 
will become like the pulse shape 1 16 in this drawing (e). The frequency of a higher harmonic doubles [ about ] 
to what carried out the PWM drive of the inverter with this single. 

[0054] Consequently, since the reactance over the higher harmonic of a motor 5 also becomes twice, a higher- 
harmonic current becomes small, the copper loss by the higher-harmonic current decreases, and the 
effectiveness of a motor 5 improves. Furthermore, since an inverter output wave is compounded in the motor 5 
interior, a reactor etc. becomes unnecessary. 

[0055] The gestalt of this operation showed the example of the inverter equipment which can carry out the 
serial / juxtaposition change of the 1st and 2nd inverters 2 and 3. But, if two inverter outputs are compounded, it 
is not necessary to carry out the serial / juxtaposition change especially of the two inverters with an open/close 
switch, and even if it compounds the output of two inverters beforehand connected to juxtaposition or a serial 
by the motor 5 and forms a motorised wave, there is the same effectiveness as ****. 

[0056] Moreover, the effectiveness same with having mentioned above, when a series connection was carried 
out although it is the same as the conventional thing when using only a single inverter with whether the series 
connection of the two inverters is carried out or only a single inverter is used as shown in drawing 4 , and the 
inverter equipment constituted so that it might change is done so. 

[0057] The gestalt 5 of implementation of this invention is explained using drawing below gestalt 5. of 
operation. Drawing 8 is the block diagram of the motor concerning the gestalt of this operation. In addition, 
among drawing, the same or the considerable part of the same sign as drawing 3 is shown, and the detailed 
explanation is omitted. On the motor 5 in the gestalt of this operation, the 1st three-phase-circuit coil 51a, 51b, 
and 51c and the 2nd three-phase-circuit coil 53a, 53b, and 53c shift pi / 6 space phase by the electrical angle, 
and it is wound around the same stator. The example of a coil is shown in drawing 9 . Drawing shows the 
example of all knot volumes with 12 slots per pole. 

[0058] In drawing 9 , U, V, and W are equivalent to the 1st coil, and R, S, and T are equivalent to the 2nd coil. 
Moreover, the 1st inverter 2 and 2nd inverter 3 output the three-phase-circuit alternating current wave form with 
which the phase shifted pi/6. Therefore, while a motor 5 becomes being the same as that of what was driven 
with 12 phase alternating voltage, and the fall of a fundamental wave is prevented because the space phase of 
the 1st and 2nd coils also only shifts the phase of the output of each inverters 2 and 3 to what is shifted and 
compounded like the conventional example, and reducing a space higher harmonic, it is effective in the ability 
to reduce control of a torque ripple, and harmonic loss. 
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[0059] Although the juxtaposition change could be carried out and the example was shown, if two inverters, the 
1st and the 2nd, 2 and 3 are a serial and the thing which compounds the output of two inverters by the 1st and 
3rd open/close switches 6 and 8 with the gestalt of this operation, the serial by the 1st and 3rd open/close 
switches 6 and 8 and a juxtaposition change are especially unnecessary. There is effectiveness same with having 
mentioned above, even if it outputted to the 1st three-phase-circuit coil 51a, 51b, and 51c of a motor 5 and the 
2nd three-phase-circuit coil 53a, 53b, and 53c as a drive wave of two inverter outputs beforehand connected to 
juxtaposition or a serial and having been compounded. 

[0060] The gestalt 6 of this implementation of this invention is explained using drawing below gestalt 6. of 
operation. Drawing 10 is the block diagram of the motor concerning the gestalt of this operation. In addition, 
among drawing, the same or the considerable part of the same sign as drawing 8 is shown, and the detailed 
explanation is omitted. The 1st three-phase-circuit coil 51a, 51b, and 51c and the 1st three-phase-circuit coil 
51a, 51b, and 51c by which Y connection was carried out shift pi / 6 space phase on the motor 5 in the gestalt of 
this operation by the electrical angle, and there is the 2nd three-phase-circuit coil 54a, 54b, and 54c by which 
delta connection was rolled and carried out to the same stator in it. 

[0061] The example of a coil is shown in drawing 1 1 . Drawing shows the example of all knot volumes in case 
the number of slots per pole is 12. In drawing, the 1st three-phase-circuit coil with which Y connection of U, V, 
and the W was carried out, and R, S and T show the 2nd three-phase-circuit coil by which delta connection was 
carried out. That is, 12 phase alternating voltage was made from shifting the phase of the electrical potential 
difference impressed to each slot around which each coil is wound by Y connection and delta connection pi/6, 
and shifting arrangement of a slot pi/6, and the drive method of 12 phase alternating current has been obtained 
by the three-phase-circuit alternating current. Space higher-harmonic magnetomotive force becomes small by 
doing in this way, and effectiveness is in control of the torque ripple of a motor 5, and reduction of harmonic 
loss. 

[0062] Moreover, the electromotive force of Y connection and the electromotive force of delta connection can 
be balanced by setting to abbreviation 1 :root3 the number-of-turns ratio of the 2nd three-phase-circuit coil 54a, 
54b, and 54c by which delta connection was carried out to the number of turns of the 1st three-phase-circuit coil 
51a, 51b, and 51c by which Y connection was carried out, and the increment in loss by the circulating current 
can be reduced. 

[0063] Moreover, a space higher harmonic can be reduced with the conventional single inverter with the 1st 
three-phase-circuit coil 51a, 51b, and 51c and the 2nd three-phase-circuit coil 54a, 54b, and 54c in such a 
motor. 

[0064] The gestalt 7 of implementation of this invention is explained using drawing below gestalt 7. of 
operation. Drawing 12 is the block diagram of the motor by the gestalt of this operation. In addition, among 
drawing, the same or the considerable part of the same sign as drawing 10 is shown, and the detailed 
explanation is omitted. Y connection of the 1st three-phase-circuit coil 51a, 51b, and 51c is carried out to the 
motor 5 of the gestalt of this operation. Delta connection of the 2nd three-phase-circuit coil 54a, 54b, and 54c 
which shifted the space phase pi/6 by the electrical angle in the 1st three-phase-circuit coil 51a, 51b, and 51c, 
and was wound around the same slot is carried out. The three-phase-circuit edge of the 2nd three-phase-circuit 
coil 54a, 54b, and 54c is connected to the three-phase-circuit output of the 1st inverter 2 through the 1st input 
edge 41 with the three-phase-circuit edge of the 1st three-phase-circuit coil 51a, 51b, and 51c. 
[0065] Furthermore, Y connection of the 3rd three-phase-circuit coil 55a, 55b, and 55c which shifted the space 
phase pi/12 by the electrical angle on the motor 5 in the 1st three-phase-circuit coil 51a, 51b, and 51c, and was 
wound around the same slot is carried out. Delta connection of the 4th three-phase-circuit coil 56a, 56b, and 56c 
which shifted the space phase pi/6 by the electrical angle, and was wound around the same slot is carried out in 
the 3rd three-phase-circuit coil 55a, 55b, and 55c. The three-phase-circuit edge of the 4th three-phase-circuit 
coil 56a, 56b, and 56c is connected to the three-phase-circuit outgoing end of the 2nd inverter 3 through the 2nd 
input edge 41 with the three-phase-circuit edge of the 3rd three-phase-circuit coil 55a, 55b, and 55c. 
[0066] The 1st thru/or the 4th three-phase-circuit coil 51a, 51b, 51c, 54a, 54b, 54c-56a, and the example of a 
coil of 56b and 56c are shown in drawing 13 . Drawing shows the example of all knot volumes in case the 
number of slots per pole is 12. In drawing, with the 1st three-phase-circuit coil, a space phase shifts pi/6 with 
the 1st three-phase-circuit coil with which Y connection of Ul, VI, and Wl was carried out, and the 2nd three- 
phase-circuit coil with which delta connection of Rl, SI, and Tl was carried out, it is wound, and the three- 
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phase-circuit edge of delta connection is connected to the 1st three-phase-circuit coil Ul , VI , and Wl . 
[0067] Moreover, with the 3rd three-phase-circuit coil by which Y connection was carried out, with the 1st 
three-phase-circuit coil, a space phase shifts U2, V2, and W2 pi/12, and they are rolled. With the 3rd three- 
phase-circuit coil, a space phase shifts R2, S2, and T2 pi/6 with the 4th three-phase-circuit coil by which delta 
connection was carried out, it is wound, and the three-phase-circuit edge of delta connection is connected to the 
3rd three-phase-circuit coil U2, V2, and W2. 

[0068] By shifting the phase of the three-phase-circuit ac output of the 1st inverter 2 and the 2nd inverter 3 
pi/12, a motor 5 will be driven with 24 phase alternating voltage, and sharp reduction of a space higher 
harmonic and the control of a torque ripple of it are attained. 

[0069] The 1st inverter 2 and 2nd inverter 3 are made to perform a serial and a juxtaposition change with 
open/close switches 6, 7, and 8. Moreover, an open/close switch 8 may be omitted, and an inverter may be used 
by the serial or independent, or you may fix to series connection or parallel connection beforehand. 
[0070] Or loss by the circulating current can be reduced by setting the number-of-turns ratio of the coils 51a, 
51b, 51c, 55a, 55b, and 55c of Y connection, and the coils 54a, 54b, 54c, 56a, 56b, and 56c of delta connection 
to abbreviation l:root3. 

[0071] The gestalt 8 of implementation of this invention is explained using drawing below gestalt 8. of 
operation. Drawing 14 is the block diagram of the inverter equipment concerning the gestalt of this operation. In 
addition, among drawing, the same or the considerable part of the same sign as drawing 1 is shown, and the 
detailed explanation is omitted. In drawing 14 , 1 is a dc-battery and the 1st inverter with which three-phase- 
circuit bridge connection of 2 was carried out, and the direct-current positive-electrode input side 21 is 
connected to the positive electrode of a dc-battery 1 . 3 is the 2nd inverter by which three-phase-circuit bridge 
connection was similarly carried out, and the direct-current negative-electrode input side 32 is connected to the 
negative electrode of a dc-battery 1 . 

[0072] While connecting with the direct-current positive-electrode input side 31 of the 2nd inverter 3 for diode 
6, the direct-current negative-electrode input side 22 of the 1st inverter 2 The collector and emitter of a 
transistor 71 are connected between the direct-current negative-electrode input side 22 of the 1st inverter 2, and 
the direct-current negative-electrode input side 32 (negative electrode of a dc-battery 1) of the 2nd inverter 3. 
Furthermore between the direct-current positive-electrode input side 21 (positive electrode of a dc-battery 1) of 
the 1st inverter 2, and the direct-current positive-electrode input side 31 of the 2nd inverter 3, the collector and 
emitter of a transistor 81 are connected. 

[0073] 4 is the three-phase-circuit transformer of 2 input 1 output, the 2nd input terminal 42 is connected to the 
outgoing end of the 2nd inverter, and the output terminal 43 is connected to the three-phase-circuit coil of a 
motor 5 for the 1st input terminal 41 at the outgoing end of the 1st inverter 2. 

[0074] Next, actuation of the gestalt of this operation is explained. First, if a transistor 71 and a transistor 81 are 
turned off and the series connection of the 1st inverter 2 and 2nd inverter 3 is carried out, one half of the 
electrical potential differences of battery voltage can be built over the 1st inverter 2 and 2nd inverter 3, and the 
output voltage of the 1st inverter 2 and the 2nd inverter 3 can be set up low. Therefore, a desired electrical 
potential difference is obtained by high percent modulation, and the content of a higher-harmonic-wave 
electrical potential difference can reduce loss of the inverter output by the decrement harmonic further. The 
output of the 1st inverter 2 and the 2nd inverter 3 is compounded with the three-phase-circuit transformer 4, and 
drives a motor 5. 

[0075] Moreover, the actuation at the time of the regeneration of a motor 5 is explained. When a motor 5 drives 
from the outside and generates electricity, a regeneration electrical potential difference occurs at the dc input 
edge of the 1st inverter 2 and the 2nd inverter 3 through the three-phase-circuit transformer 4. At this time, 
through the diode 72 by which parallel connection was carried out to the transistor 71 , the regeneration 
electrical potential difference of the 1st inverter 2 is revived by the dc-battery 1, and is charged. Moreover, 
through the diode 82 by which parallel connection was carried out to the transistor 81, the regeneration 
electrical potential difference of the 2nd inverter 3 is revived by the dc-battery 1, and is charged. 
[0076] Next, if a transistor 71 and a transistor 81 are turned ON, the electrical potential difference of a dc- 
battery 1 passes along the 1st inverter 2 and a transistor 71, and the 1st inverter 2 and 2nd inverter 3 will be in 
the condition of having connected with juxtaposition, through the 2nd inverter 3 and a transistor 81. Therefore, 
each direct-current input voltage of the 1st inverter 2 and the 2nd inverter 3 turns into the electrical potential 
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difference of a dc-battery 1 itself, and a twice [ at the time of carrying out series connection of each inverters 2 
and 3 ] as many electrical potential difference as this is impressed. 

[0077] Moreover, the actuation at the time of the regeneration at this time is also the same, and through diode 
72, the regeneration electrical potential difference of the 1st inverter 2 is revived by the dc-battery 1, and is 
charged. Moreover, through diode 82, the regeneration electrical potential difference of the 2nd inverter 3 is 
revived by the dc-battery 1 , and is charged. 

[0078] Although the output of the 1st inverter 2 and the 2nd inverter 3 was compounded using the three-phase- 
circuit transformer 4 and the motor 5 was driven with the gestalt of this operation at this time, this three-phase- 
circuit transformer 4 may be omitted, and the output of the 1st inverter 2 and the 2nd inverter 3 may be 
compounded inside a motor 5 like drawing 1 5 . 

[0079] pi Moreover, when inverters 1 and 2 are used as an PWM inverter again, the phase of the subcarrier to 
the 1st inverter 2 at the time of generating an PWM signal and the subcarrier to the 2nd inverter 3 may be pi 
Shifted, and the phase of the output of each inverters 2 and 3 may be shifted. 

[0080] Moreover, the space phase of the 1 st three-phase-circuit coil of a motor 5 and the 2nd three-phase-circuit 
coil may be shifted pi/6 by the electrical angle, the three-phase-circuit output phase of the 1 st inverter 2 and the 
2nd inverter 3 may be shifted pi/6, 12 phase alternating voltage may be made, and you may drive a motor 5 by 
equivalent for 12 phase alternating current by three-phase-circuit alternating current. 

[0081] At furthermore, the time of the series connection of each inverters 2 and 3, at i.e., the that transistors 71 
and 81 are OFF time When the PWM drive of the 1st inverter 2 and the 2nd inverter 3 is carried out and it is 
ON at the time 71 and 81 of the parallel connection of each inverters 2 and 3, i.e., transistors, By energizing the 
1st inverter 2 and the 2nd inverter 3 120 degrees, and carrying out closing motion actuation of the transistors 71 
and 81, the direct-current input voltage of the 1st inverter 2 and the 2nd inverter 3 may be adjusted, and a Pulse- 
Amplitude-Modulation drive may be carried out. 

[0082] Efficient operation with the small higher harmonic of a low degree can be performed by carrying out 
series connection of the 1st and 2nd inverters 2 and 3, and carrying out an PWM drive by doing in this way, 
when the rotational frequency field of a motor 5 is low and the electromotive force of a motor is small. 
Moreover, in the field in which the electromotive force of a motor 5 becomes large and where a frequency is 
high, while obtaining high driver voltage by carrying out parallel connection of the 1st and 2nd inverters 2 and 
3, since the switching frequency of the 1st and 2nd inverters 2 and 3 can be made low, the switching element 
used for the 1 st and 2nd inverters 2 and 3 can use the thing of a low price with a slow working speed. 
[0083] Moreover, while shifting the space phase of two primary windings of a motor 5 pi/6 by the electrical 
angle, when shifting the three-phase-circuit output phase of the 1st and 2nd inverters 2 and 3 pi/6 and the Pulse- 
Amplitude-Modulation drive of the 1st and 2nd inverters 2 and 3 is carried out, the time amount higher 
harmonic of the motor by Pulse- Amplitude-Modulation drive can also be reduced, and efficient operation can 
be performed. 

[0084] Moreover, the switching action of the transistors 71 and 81 is carried out at the time of parallel 
connection, and the PWM drive of the 1st and 2nd inverters 2 and 3 may be carried out, controlling the direct- 
current input voltage of the 1st and 2nd inverters 2 and 3. Thus, by driving, since the percent modulation of the 
1st and 2nd inverters 2 and 3 can drive a motor 5 in the high condition, the content of a higher harmonic 
decreases, and motor operation with high effectiveness can be performed. 

[0085] Although the gestalt of the above-mentioned implementation showed the example which used the 
transistor as a serial and a juxtaposition changeover switch, other solid-state-switching components, for 
example, MOSFET, IGBT(s), etc. may be used. 

[0086] The gestalt 9 of implementation of this invention is explained using drawing below gestalt 9. of 
operation. Drawing 16 is the block diagram of the inverter equipment by the gestalt of this operation. In 
addition, among drawing, the same or the considerable part of the same sign as drawing 1 5 is shown, and the 
detailed explanation is omitted. The inverter equipment in the gestalt of this operation carries out hard flow 
parallel connection of the transistor 62 to the diode 61 in the gestalt 9 of operation shown in drawing 15 . In 
case a transistor 62 uses the 1st and 2nd inverters 2 and 3 in series connection, it is turned ON. 
[0087] Since there is no change in the gestalt 8 of operation and actuation which were described previously 
when driving a motor 5, it is not necessary to necessarily turn on a transistor 62. If the transistor 62 turns on 
when a motor 5 drives from the outside and carries out regeneration actuation, since the electrical potential 
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difference of the 1st inverter 2 and the 2nd inverter 3 is connected to a serial through this transistor 62 and a dc- 
battery 1 is charged, regeneration actuation will become easy also in the time of the low-speed rotation with 
small back EMF of a motor 5. 

[0088] The gestalt 10 of implementation of this invention is explained using drawing below gestalt 10. of 
operation. Drawing 17 is the block diagram of the inverter equipment concerning the gestalt of this operation. In 
addition, among drawing, the same or the considerable part of the same sign as drawing 1 6 is shown, and the 
detailed explanation is omitted. To the gestalt of operation of drawing 16 , a transistor 63 is added to diode 61 
and a serial, and the inverter equipment in the gestalt of this operation adds diode 64 to a transistor 62 and a 
serial. 

[0089] As connection relation between each diodes 61 and 64 and each transistors 62 and 63, the cathode of the 
diode 61 which connected the anode to the direct-current negative-electrode input side 22 of the 1st inverter 2 is 
connected to the collector of a transistor 63 by which the emitter is connected to the direct-current positive- 
electrode input side 31 of the 2nd inverter 3. 

[0090] Moreover, the anode of the diode 64 which connected the cathode to the direct-current negative- 
electrode input side 22 of the 1st inverter 2 is connected to the emitter of a transistor 64 by which the collector 
is connected to the direct-current positive-electrode input side 31 of the 2nd inverter 3. 

[0091] First, the actuation at the time of the juxtaposition drive of the 1st and 2nd inverters 2 and 3 is explained. 
Pulse- Amplitude-Modulation control of the inverters 2 and 3 is carried out by turning OFF transistors 62 and 
63, carrying out the switching action of the transistors 71 and 81, and changing the direct-current input voltage 
of inverters 2 and 3. 

[0092] As actuation at the time of the serial at the time of the juxtaposition drive of the 1st and 2nd inverters 2 
and 3, transistors 71 and 81 are turned OFF and transistors 62 and 63 are turned ON. The direct-current input 
voltage of the 1st inverter 2 and the 2nd inverter 3 can be adjusted by carrying out the switching action of the 
transistor 62. Moreover, since the 1st and 2nd inverters 2 and 3 can carry out a Pulse- Amplitude-Modulation 
drive, the switching element of the 1st and 2 inverters 2 and 3 is the thing of a low price with a slow working 
speed, and fully bears them at use. 

[0093] Moreover, while carrying out a transistor 63 at the time of a serial, carrying out the switching action of 
the transistors 71 and 81 at the time of a switching action and juxtaposition and controlling the direct-current 
input voltage of the inverters 2 and 3 of the 1st and 2, since PWM percent modulation can use it in the high 
condition if PWM control of the inverters 2 and 3 of the 1st and 2 is carried out, relative harmonic content 
decreases, and the effectiveness of a motor 5 improves. 

[0094] Gestalt 1 1 . drawing 1 8 of operation is the block diagram of the signal generating circuit as a change-over 
signal output means which emits the series connection / parallel connection change signal of the 1st and 2nd 
inverters 2 and 3 by the gestalt of this operation, and the electrical-potential-difference command signal of the 
1st and 2nd inverters 2 and 3. the 1st open/close switch 6 and 2nd open/close switch 7 and 8 - or it is used in 
case H as a series connection / a parallel connection change signal and L level signal are generated to the 
transistors 62, 63, 71, and 78 in the gestalten 8, 9, and 10 of operation. [ in / in this signal generating circuit / the 
gestalten 1, 2, 3, and 5 of operation, or 7 ] In addition, reference voltage is set as one half of the values of the 
maximum electrical potential difference which the 1st and 2nd inverters 2 and 3 may output. Here, an electrical- 
potential-difference command is a direct-current value equivalent to the amplitude of the sine wave for which it 
asks. 

[0095] In drawing 1 8 , a comparator 201 inputs into + input terminal the reference voltage which set beforehand 
the electrical-potential-difference command according to drive control of a motor as - input terminal. When an 
electrical-potential-difference command value is higher than reference voltage, a comparator 201 outputs the 
parallel connection change signal of H level so that parallel connection of each inverters 2 and 3 may be carried 
out and battery voltage may be impressed to each inverters 2 and 3 as it is. Moreover, when an electrical- 
potential-difference command value is lower than reference voltage, the signal of L level is reversed on H level 
with an inverter 202, and a series-connection change signal is outputted so that the series connection of each 
inverters 2 and 3 may be carried out. 

[0096] If the output of a comparator 201 is inverter equipment in the gestalt 1 of operation, the branching output 
of it will be carried out at the 1st open/close switch 6 through the 2nd and 3rd open/close switches 7 and 8 and 
inverters 207. 
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[0097] The parallel connection change signal of H level is inputted into the three-phase-circuit voltage 
generator 102 with which the electrical -potential-difference command by which input **** was inputted into 
the comparator 201 at the analog buffer 203 is shown in drawing 6 through the analog buffer 203 as an 
electrical-potential-difference command of the 1st and 2nd inverters 2 and 3 as a strobe signal from a 
comparator 201. In addition, although the electrical potential difference of a triangular wave is reversed with the 
inverter 106 in drawing 6 , in the gestalt of this operation, an inverter 106 is not not necessarily the need. 
[0098] Moreover, when an electrical-potential-difference command is lower than reference voltage, L level 
signal is inputted into the analog buffer 204 as a negative strobe signal from a comparator 201, and it is inputted 
into the three-phase-circuit voltage generator 102 with which the electrical -potential-difference command which 
it doubled by the multiplier 205 as an electrical-potential-difference command output means is shown in 
drawing 6 through the analog buffer 204 as an electrical-potential-difference command of the 1 st and 2nd 
inverters 2 and 3. 

[0099] In the above circuitry, the value of an electrical-potential-difference command is compared with 
reference voltage by the comparator 201 , and when higher than reference voltage, the parallel connection 
change signal of H level which carries out parallel connection of the 1st and 2nd inverters 2 and 3 is outputted. 
[0100] If it is the configuration shown in drawing 1 as a result, for example, inverter equipment, since the 
parallel connection change signal of H level will be inputted into the 2nd switch switch 7 and 3rd open/close 
switch 8 from the comparator 201 , respectively, the 2nd and 3rd open/close switches 7 and 8 are turned on, and 
carry out parallel connection of the 1st inverter 2 and 2nd inverter 3 to a dc-battery 1. 
[0101] And since L level is reversed with an inverter 202 and a signal is inputted, the 1st open/close switch 6 
will be in an OFF state. Consequently, parallel connection of the 1st inverter 2 and 2nd inverter 3 is carried out 
by the 2nd and 3rd open/close switches 7 and 8 used as an ON state. The electrical-potential-difference 
command inputted into the comparator 201 is inputted into the three-phase-circuit voltage generator 102 from 
the analog buffer 203 as it is as an electrical-potential-difference command value of the 1st and 2nd inverters. 
[0102] Moreover, when an electrical-potential-difference command value is lower than reference voltage, the 
signal of L level is outputted from a comparator 201. 

[0103] And since the signal of L level is inputted into the 2nd and 3rd open/close switches 7 and 8, respectively, 
the 2nd and 3rd open/close switches 7 and 8 will be in an OFF state. Moreover, since the signal reversed by H 
level with the inverter 202 is inputted into the 1st open/close switch 6, the 1st open/close switch 6 will be in an 
ON state. Consequently, series connection of the 1st inverter 2 and 2nd inverter 3 is carried out by the 1st 
open/close switch 6 used as an ON state. 

[0104] If the signal of L level is inputted into the strobe terminal of the analog buffer 204 from a comparator 
201, the try SUTETSU buffer 204 will output the electrical-potential-difference command doubled two with the 
multiplier 205 to the three-phase-circuit voltage generator 102 as the electrical-potential-difference command of 
the 1st inverter 2, and an electrical-potential-difference command of the 2nd inverter 3. 
[0105] That is, when the series connection of each inverters 2 and 3 is carried out, since the direct-current input 
voltage of each inverters 2 and 3 is set to one half, the electrical potential difference actually outputted by 
doubling is made equal to the original electrical-potential-difference command value two for the electrical- 
potential-difference command value of inverters 2 and 3. By doing in this way, an always required electrical 
potential difference can be obtained from inverters 2 and 3, and the percent modulation of inverters 2 and 3 can 
always be kept high, a higher harmonic can be pressed down to the minimum, and efficient motor operation can 
be performed. 

[0106] (a) of gestalt 12. drawing 19 of operation is a switching control circuit suitable for adjusting the direct- 
current input voltage inputted into each inverters 2 and 3, when parallel connection of the 1st and 2nd inverters 
of the inverter equipment shown in drawing 16 is carried out, or when the series connection of the 1st and 2nd 
inverters is carried out. 

[0107] As a configuration of this circuit, a comparator 201 will output H level signal to the strobe terminal of 
try stay TSUBAFA 309, if the electrical-potential-difference command inputted into + input terminal becomes 
higher than the reference voltage beforehand inputted into - input terminal. An electrical-potential-difference 
command is a direct-current value equivalent to the amplitude of the sinusoidal voltage for which it asks here. If 
an electrical-potential-difference command becomes lower than reference voltage, L level signal will be 
reversed to H level signal with an inverter 202, and it will output to the strobe terminal of try stay TSUBAFA 
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301. 

[0108] If H level signal is inputted into the strobe terminal of try stay TSUBAFA 309 from a comparator 201, 
the PWM signal which are the triangular wave from the triangular wave generator 306, an electrical-potential- 
difference command, and a comparison result will be inputted into the base of transistors 71 and 81 through try 
stay TSUBAFA 309 as a change-over signal with the comparator 307 of the preceding paragraph. 
[0109] Moreover, if H level signal is inputted into the strobe terminal of try stay TSUBAFA 310 from an 
inverter 202, the PWM signal which is a comparison result with the doubled electrical-potential-difference 
command two will be inputted [ with the comparator 308 of the preceding paragraph ] into the base of a 
transistor 62 through try stay TSUBAFA 204 as a change-over signal with the triangular wave and multiplier 
205 from the triangular wave generator 306. 

[0110] (b) of drawing 19 is an PWM signal generating circuit as a driving means to which the 1st and 2nd 
inverters generate an PWM signal in the 1st and 2nd inverters 2 and 3 with a change signal juxtaposition or 
when the series connection is carried out. 

[01 1 1] As a configuration of this circuit, from the triangular wave generating 301, comparators 303-305 
compare the sine wave of the output of the three-phase-circuit sine wave generator 302 of the amplitude equal 
to the amplitude of a triangular wave and this triangular wave, and output an PWM signal, respectively. Each 
comparators 303-305 input the outputted PWM signal into the base of the transistor in the upper arm of the 1st 
inverter 2 and the 2nd inverter 3. Moreover, although not illustrated, it is reversed with an inverter and the 
outputted PWM signal is inputted into the base of the transistor in the bottom arm of the 1 st inverter 2 and the 
2nd inverter 3. 

[0112] Next, it explains taking the case of the inverter equipment which shows actuation of the gestalt of this 
operation to drawing 16 . First, if the electrical-potential-difference command which determines the output 
voltage of inverter equipment becomes higher than reference voltage, a comparator 201 will carry out parallel 
connection of the 1st and 2nd inverters 2 and 3, inputting H level signal into the strobe terminal of try stay 
TSUBAFA 309, inputting the PWM signal of a comparator 307 into the base of transistors 81 and 71, and 
making a switching action perform. 

[0113] In order that transistors 81 and 71 may repeat a switching action according to the pulse rate of an PWM 
signal, the battery voltage which the 1st and 2nd inverters 2 and 3 by which parallel connection was carried out 
swerve, and is inputted into ** is adjusted. At this time, since the 1st and 2nd inverters 2 and 3 are controlled by 
the PWM signal from an PWM signal generating circuit, the percent modulation of a sine wave PWM is always 
set to 1, and a higher harmonic can perform motor operation with little sufficient effectiveness. 
[0114] Moreover, if an electrical-potential-difference command falls from reference voltage, L level signal will 
be outputted from a comparator 201 . This signal carries out series connection of the 1st and 2nd inverters 2 and 
3, H level signal being reversed with an inverter 202, inputting into the strobe terminal of try stay TSUBAFA 
310, inputting the PWM signal of a comparator 308 into the base of a transistor 61, and making a switching 
action perform. 

[0115] Since the average value of the battery voltage which the 1st and 2nd inverters 2 and 3 by which the 
series connection was carried out swerve, and is inputted into ** in order that a transistor 61 may repeat a 
switching action according to the pulse rate of an PWM signal is adjusted, an always required electrical 
potential difference is obtained from the 1st and 2nd inverters 2 and 3. 

[0116] At this time, since the 1st and 2nd inverters 2 and 3 are controlled by the PWM signal from an PWM 
signal generating circuit, the percent modulation of a sine wave PWM is always set to 1 , and its higher 
harmonic decreases, and it can perform efficient motor operation. 

[01 17] In addition, in each above-mentioned example, like the 1st and 2nd inverters 2 and 3, the 1st thru/or the 
3rd open/close switch 6, 7, and 8, or transistors 61-81 were formed so that series parallel connection of two sets 
of the inverters might be carried out. However, the number of the inverter which carries out series parallel 
connection is good not only as for two sets but two sets or more, makes the number of an open/close switch or 
transistors increase with the increment in an inverter in that case, and it carries out on-off control action so that 
series parallel connection of two or more inverters may be carried out. 
[0118] 

[Effect of the Invention] At least two power conversion means according to this invention to change direct 
current power into alternating current power, and to supply a load, The series-parallel-connection means for 
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switching which switches these electrode conversion means to parallel connection to series connection or DC 
power supply between a DC-power-supply positive electrode and a DC-power-supply negative electrode, Since 
it had a power composition means to have compounded the output of two or more of said power conversion 
means connected to a serial or juxtaposition by this series-parallel-connection means for switching, and to 
supply a load, the rate of the higher-harmonic electrical potential difference occupied to the output wave of a 
power converter decreases, and it is effective in the ability to make loss by the higher-harmonic current small. 
[0119] According to this invention, a series-parallel-connection means for switching 1st closing motion means 
by which the direct-current input terminal of another side of 1st alternating current power conversion means by 
which one direct-current input terminal was connected to the DC-power-supply positive electrode, and one 
direct-current input terminal were connected possible [ closing motion ] between the direct-current input 
terminals of another side of the 2nd alternating current power conversion means connected to the DC-power- 
supply negative electrode, The 2nd closing motion means connected with the direct-current input terminal of 
another side of said 1st alternating current power conversion means possible [ closing motion between DC- 
power-supply negative electrodes ], Since it had 3rd closing motion means to connect the direct-current input 
terminal of another side of said 2nd alternating current power conversion means to a DC-power-supply positive 
electrode possible [ closing motion ] While the rate of the higher-harmonic electrical potential difference 
occupied to the output wave of a power converter decreases and being able to make loss by the higher-harmonic 
current small, in the case of a motor load, it is effective in electrical potential difference with back EMF 
sufficient also in a high-speed large rotation region being obtained. 

[0120] According to this invention, a series-parallel-connection means for switching 1st closing motion means 
by which the direct-current input terminal of another side of 1st alternating current power conversion means by 
which one direct-current input terminal was connected to the DC-power-supply positive electrode, and one 
direct-current input terminal were connected possible [ closing motion ] between the direct-current input 
terminals of another side of the 2nd alternating current power conversion means connected to the DC-power- 
supply negative electrode, Since it had the 2nd closing motion means connected with the direct-current input 
terminal of another side of said 1 st alternating current power conversion means possible [ closing motion 
between DC-power-supply negative electrodes ], and the connecting means which connects the direct-current 
input terminal and DC-power-supply positive electrode of another side of an account 2nd, [ of a power 
conversion means ] The number of switches can be reduced and it is effective in the ability to carry out simple 
[ of the configuration of equipment ]. 

[0121] According to this invention, since a cathode is the diode by which the DC-power-supply positive 
electrode was connected and the anode was connected to the direct-current input terminal of another side of the 
2nd power conversion means, a connecting means is effective in the ability to return easily the regeneration 
power of the 1 st and 2nd alternating current power conversion means to DC power supply. 
[0122] Since the alternating current power which insulated electrically two or more three-phase-circuit coils, 
and was generated by each alternating-current-power generator to each of winding and these three-phase- 
circuits coil is made to input into an armature, and it was made to compound according to this invention, and a 
transformer is omissible, it is effective in a miniaturization and low cost of equipment being realizable. 
[0123] Since according to this invention it was made to insulate electrically, and three phase windings each 
were in phase to the armature and were wound around it, it is effective in the ability to simplify a three-phase- 
circuit coil configuration. 

[0124] According to this invention, each alternating-current-power generator is used as the 1st and 2nd AC 
power transducers. Since the phase of the 1st subcarrier and the phase of the 2nd subcarrier which generate the 
PWM signal of the 1st and 2nd ** which are each signal for control of these AC power transducers, respectively 
were pi Shifted mutually It is effective in making harmonic frequency by the PWM signal into a twice as many 
frequency as this, enlarging the impedance of loads, such as a motor over a higher-harmonic electrical potential 
difference, and being able to reduce harmonic loss. 

[0125] Since according to this invention the 1st three-phase-circuit coil and the 2nd three-phase-circuit coil 
were insulated electrically and pi/6 phase was shifted and wound around the armature, it is effective in the 
ability to control a torque ripple with sharp reduction of a space higher harmonic. 

[0126] Since according to this invention the 1st three-phase-circuit coil by which three-phase-circuit winding 
was carried out was made into Y connection at the armature, the 2nd three-phase-circuit coil which shifted 
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electrical angle pi / 6 phase with said 1st three-phase-circuit coil, and was wound was made into delta 
connection and parallel connection of said 1st and 2nd three-phase-circuit coils was carried out, it considers as 
12 phase alternating current, and is effective in the ability to reduce the space higher harmonic of a motor. 
[0127] Since the alternating current power which was supplied to the 2nd three-phase-circuit coil by said 1st 
alternating-current-power generator, and shifted electrical angle pi / 6 phase from alternating current power is 
supplied from the 2nd alternating-current-power generator and it was made to drive it according to this 
invention while supplying alternating current power to the 1st three-phase-circuit coil from the 1st alternating- 
current-power generator, it considers as 12 phase alternating current, and is effective in the ability to reduce the 
space higher harmonic of a motor. 

[0128] Since the ratio of the number of winding of the 2nd three-phase-circuit coil by which delta connection 
was carried out to the number of winding of the 1st three-phase-circuit coil by which Y connection was carried 
out made it 1 :root3 in general according to this invention, balance is improved by the electromotive force of Y 
connection, and the electromotive force of delta connection, and it is effective in the ability to reduce the 
increment in loss to the circulating current. 

[0129] According to this invention, parallel connection of the 2nd three-phase-circuit coil by which the 1st 
three-phase-circuit coil and the three-phase-circuit coil of the above 1st by which three-phase-circuit winding 
was carried out and Y connection was carried out shifted electrical angle pi / 6 phase to the armature, was 
wound around it, and delta connection was carried out to it is carried out. Since parallel connection of the 4th 
three-phase-circuit coil by which the 3rd three-phase-circuit coil and the three-phase-circuit coil of the above 
3rd by which shifted electrical angle pi / 12 phase, three-phase-circuit winding was carried out, and Y 
connection was carried out shifted electrical angle pi / 6 phase, was wound, and delta connection was carried 
out was carried out to the three-phase-circuit coil of the above 1st With sharp reduction of a space higher 
harmonic, it is effective in the ability to control a torque ripple. 

[0130] While supplying alternating current power to the 1st and 2nd three-phase-circuit coils by which parallel 
connection was carried out from the 1st alternating-current-power generator according to this invention Since 
the alternating current power which was supplied to the 3rd and 4th three-phase-circuit coils by which parallel 
connection was carried out by said 1st alternating-current-power generator, and shifted electrical angle pi / 12 
phase from alternating current power was supplied from the 2nd alternating-current-power generator A motor is 
effective in the ability to perform [ driving with 24 phase alternating voltage, and ] sharp reduction of a space 
higher harmonic, and control of a torque ripple. 

[0131] Since the switching action of the 2nd and 3rd closing motion means is repeated and it was made to 
change the direct-current input voltage of the 1st power converter and the 2nd power converter according to this 
invention when the 1 st closing motion means was in an open condition, it is effective in an always required 
electrical potential difference being obtained from a power conversion means, and always keeping the percent 
modulation of a power conversion means high, suppressing a higher harmonic to the minimum, and being able 
to perform efficient operation. 

[0132] According to this invention, when the 2nd and 3rd closing motion means are in an open condition, the 
switching action of the 1st closing motion means is repeated. Or since the switching action of the 2nd and 3rd 
closing motion means is repeated and it was made to change the direct-current input voltage of the 1st and 2nd 
power converters when the 1st closing motion means was in an open condition It is effective in an always 
required electrical potential difference being obtained from a power conversion means, and always keeping the 
percent modulation of a power conversion means high, suppressing a higher harmonic to the minimum, and 
being able to perform efficient operation. 

[0133] So that the juxtaposition drive of the 1st and 2nd power conversion means may be carried out according 
to this invention, when the electrical-potential-difference command to the 1st and 2nd power conversion means 
exceeds a predetermined value Moreover, a change-over signal output means to output a change-over signal to 
the 1st thru/or 3rd closing motion means so that the tandem drive of said 1st and 2nd power conversion means 
may be carried out when an electrical-potential-difference command becomes below a predetermined value, 
Since it had with the electrical-potential-difference command output means which outputs by making the 
electrical-potential-difference command to said 1st and 2nd power converters into the original command twice 
the value of an electrical potential difference when an electrical-potential-difference command became below a 
predetermined value It is effective in an always required electrical potential difference being obtained from a 
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power conversion means, and always keeping the percent modulation of a power conversion means high, 
suppressing a higher harmonic to the minimum, and being able to perform efficient operation. 
[0134] Since the 1st and 2nd power conversion was equipped with the driving means which percent modulation 
is fixed [ driving means ] to 1 and carries out the PWM drive of said 1st and 2nd power conversion means at 
least at the time of series connection or one of parallel connection according to this invention, it is effective in 
the ability to perform operation with sufficient effectiveness with little higher harmonic. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/6/2006 



JP, 10-225 181, A [DRAWINGS] 



Page 1 of 8 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ 0 0 0 5 ] r.(D^BJfi. -hlE^J:5 4IBHA*rl»M"t- 

[0 0 0 6 ] $ fefcltt:. SEaE«^*lft«"eSEftM»$^ 
[0 0 0 7 ] 
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[0008] 2 jr«53taE«*fltft*«tt. 
yy«««H*^aa^ -*©iE»jA^*^#i*»WRjEai 

[0 0 0 9] »**3 ^«52KSfE«*«*S3fi»tt, Kft 
l ©2fc*«*«iJ»a©«fcfroi*«** 

fcBBTOfc»ftfrfc»2©BBMk£, lttiB*2*> 
«*Sll»»ott*«>iK«AA»^i:ii:»««jEaiSr* 

ttf ssa«^a fc ufc «>-efe So 
[ooio] M*«4lc«*£%tt;4fttt»Btt* 

B2 0«*«*^aofli*©iK«A*«^^«*Sixfc 
30 ¥4*- KTffoSo 

[0011] M*^5(;itt*&aEttMtttt« ««^FI-x 

[0 0 12] M*3S6^ffiSSaE«»«fi. #3*B^iH 

[0 0 13] W**7tCl«5SSft«;i»««, *S«fE«* 
?I4MI1MI2<7)PWM^ >v<— U -COSH 

[0014] ss** 8 k« a ssi<z>3ta 
[0015] »3R«9ici«ssfaE«»*tt. m$mc3 

3 n« ft t n / 6 m$ Sri" ^> U $ ixfc^ 

50 2©3*l*iR£:Aie»£: U SulE^ 1 i3 «tt/^ 2 O 3 
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looie] i o \ztoz&mnnm±* w,\<oz 

[0 0 l 7] ifc«5S»M»*tt, Yfej»$ 

ftfcSH 1 (D 3 *B^;S|GO^IhJ$: t Ajgjgl $ ftfcgS 2 <D 3 *B 

[0 0 18] 2 Ulffi ®B8^t- 

3 tB*I13 £ ft Y JgjH £ ft^Sg 1(7)3 fB«i» £ -LIBS! i <r> 
3 *B^iH £ J*mia£i 7i / 6 ffc*l£f b LT^Ih] £ftAig 

in $ ft^m 2^3 nmrnzmmm u _LtEig 1 o 3 ta 

»**:MMMIii/ / i 2ttta«r-f e>b-C3«*BIS^Y 

fejH $ ixfc sg 3 3 *B#M t ±ew 303 mmm tnm, 

ft* fli/6ttttfe-ffe LT^0£ftA^£ftfc|g4 CO 
[0019] S»jftig 1 3 ^«5SESt«»«tt. ttnitttt 

sfrfcs 1 *5 ±w» 2 o 3*B«»fwtt* 1 ^awta* 
&m 4 cd 3 *i#«»cttBSSESg 1 oaa****** 
iz&mm*> 2 o^asm^^g «t 5 «*s-r a t> ^ -c 

[0 0 2 0 ] 1 4 |£ff 

Mbfttrikosu mo«**K»ai«ii2om** 

[0021] M#iSi 5icff*£«fE^ttf6il»tt, * 

2 *s «tT^m 3 0HM^ft*sMtttt0>B#i£ff 1 obses^i* 

©BBBHIMESrJBfcDjgU ©IWBI!^»*s|Pltttll 
<7>B# X «2^J:tf»3OHn^AoBRnn^«rll03S 
U »l*5J:t^»2<o«*«»Soi:jfBA*mffi*r*<k 

[0 0 2 2] tt*«l 6l-«S2fc««;fc{J«&SBtt, * 
1 ^ J:l5JB2^«*^lfe^a^(^«JEJ§^^ottS: 

mejBi^j:^2<DmAKifi^ft«:a[^ivnd« 

5 J: 5 l LH 3 ©BBBJ^RfcHJrti- 

fcB#^ftj|S^ 1 *5 < tt/K2«)**«Jj|«^©«ffi»**r 

[0 0 2 3] »*3Rl 7JC«S2SE««A«ftK««:, '> 

*< ^t>»i^j:t^fB2<om^«»j6si:a?ijj»as*fctt^ 

K 2 <£>m*> ^&3MS: *: P WMII $ it 5 J&tt^ift ^« x. 
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[ 0 0 2 4 ] 

^Ttft^-fSo Bill, *Jllfio^ffilc«6S«fl*« 

1 <D<<( ^^ — PX'frZo 
[0 0 2 5] ^(Om 1 <7M ^ 2 te N /<yf !llO 

70 i£«:£«A2MKI 2 1 t!20»^ *^7 

l oK8ft*ffiA*fflO 2 2fcolBfc«flES*tfcii:W 
&Wi<D— *$<D V 7 ^Quii-Qunl:, it?iJ&jfft 

$ ftfc<&<£>— M<7) h 7 ^ Q v 1 1 — Q v 1 2 , h^>^ 

v>**Qwii -Qwi2 d« * *U^JfeWI«« $ ^rui^ $ 

[0 0 2 6] 3fi|^C< 6 BO h7^^^^$r3tay ]) 

v v&m x^xm^L Ltzm 2 aro 
20 i3U/^7fy 1 roie»*«AA«i3 2 2:^iiq^«ir 

22^, iS^jK^H^lteO— h7^^^Q V21 - 

Q v 22 , Qw2i - Qvrii&*iri?iriftmz-&i)i£)rixm 

f^^thX^^ 0 
[0 0 2 7] %\<D<< 2<D\£ffi,Mm?<7JM2 2 

1 ©MH^'T y f 6 l: i 9 S 2 3(7) 
KSBjE«iXAff3 ld*»«^TiBfc»«*ixrv^5 0 

- 3i S * * Wl |r tiln^^ y >T rf— K D ^ i^^^J^^ $ *t 
[0 0 2 8] 4ttY-Y^»Sixyi:2o<7>— 2fc«j»t 1 

[0 0 2 9] »2©-»*il:tt»20-f/<-^ 
3 0>U«a*«-T', VftW^fifS-^, WffiUjyj* : F-3& J JK2 

40 ©AM4 2^irgM^tirv>5 e 

o 3 ^S^a ^ttlK $ ft "C v n 5 o 
[0030] ^{^, *n«So^ffioft^^o^-c»iMi- 
5o *T, 5<nl&m&fX®®;& (ASS) ^<&vn 

JSi coMffix* v^et^m. S2, m3<oMffl*<< v?- 

7, 8*mttevmi<v* 2 tm2<o<< 
*3tfi»w*tt3Jxs. w^fe*. »io3>r^<-^2 

*5«fct^2<7M ^ 3 0iE5iEA^mJEfi-'<y7 1 i; 1 

jo (?)lE^i/2 0lJ5t^6o :©trai^y^ 
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-*2. S 2 - ^ 3 ^i^t S i #>f - ^ 

2, 3 0B*li3ftSEJEg4T?*«S3lt ; t-^503 
♦MMUcAASftS. 

[0 0 3 1 ] &&m®L'tZ>bmi(n<< 2js±V 
31 2 o* % S**—9 3<7>jESEA^«ffid$ l /2 KiftSfc 
*^^-^2, 3©UAtEtl/2#**i4 

5o g|i o*:^— * 2*$ J: 1**20* * 

3 0iE^A^imff^<g:V>fc«6€-<^^-^ 2, 3^1 

2£>J:t>*3l2 0* >v*~* 3 0>ttWj«7i^tS 

[0 0 3 2] * 5^lHlteiS* s -h^ortT< 

oWPB^*y^6«rBIJ, JS2, *3 ©BBBH** y*-7 , 
8 Srfflic Lrm l o* * 2 t * 2 (75* 3 
fcttW«tt1-S. **V<-*2, 3<D)Effi 

[0 0 3 3] _hlBlllfiO?g|[8"Ctt2flO* — ^ 2, 
3<OttS^jS:3*BaSffi*4T-frj3ci-5«ja:S:^UfcdS. 2 

[0034] mM(DMi&2. J^T, r.C0^^(D^CQ^ 
tt2*rHfcfflv>-CKWi-S. HB2tt. *3gJfio?gffl^« 
5*^-^»«©«fiRH-e*>S. !*L H<K HI iW 

Id, 7/-K^l2©>Cy/^^ 3 0it«E«A*«ll^ 

SajE8i«3 1 H«^yf U 1 »jE«M^fc«tt£*b 

[0 0 3 5 ] S£oT, JBl^§HBfl^*y^6*SEB, Sg 2 
coi^** >;/^ 7 j&sBBo^poft^fi* l o* 2 

tJK2o*^<-^3 3ftSii:M«tts^ m&<Dtemiv> 

[0 0 3 6] 4\ ^2«7^ 7 f7m iirol 
BH^*y^6!ftSBI!Ott«-ei±, ^* K 9 I- «fc 9 fB 2 

*>v<-* 2S:B^$-fr6fc, 
[0 0 3 7] f£#s s jCXiaiiEBVttt Kv^ffij&*®3ft£ 
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X*y^6, 7C)2fiTiStfSo »2 0B1H 

So 

[0038] mmmm 3 . ±iants^^ffi 1 , 2 ns 

lWS2^W<-^2, 30£tS;£>mEE£3*g^J£#§ 
IS] 3 ^0^123 t'^-Ti 9 5 tcfiYijgj»$ixfcm 

1 CQ3*B#I§15 1 a, 5 1b, 5 1 c x S^C<Y|S 
»$ilfc»20 3S*«5 2a l 5 2 b, 5 2c^- 

[0 0 3 9] tLT, lKZ)3|@ti5 1a, 5 1b, 
5 1cll*l <DA^]« 4 1 £r:fr ITI 1 o~>4 2 
<D3ftmt)\Z&m£1n^ S2 0 3||^I5 2 a , 5 2 
b, 5 2 ctt$2(DAM4 2^lTS2^y^- 

20 [0 0 4 0] gp*>, Sl^^- 9 2<D3ttm£}tm 
3ffiaEEE»4ds^KJc*5. *3tB4»»o«»JS:l2l4lc:^ 

ftOfllfc^LTV^o EH^^T, Ul, VI, Witt 
I10 3IS^ U2, V2, W2f±m2(D3|g#^ 

[0 0 4 1 ] *vx<-^««^J:5*-^«l»»mi* 

J0 2 N *3 0BBBH^*^^ 7, 8 36SBB<0*«-Ctt*l©* 
2 tS2^ 3tf\£?mm£tlfcVtt& 
bteV, Hi <D^>-s<— * 2iaXrim2<D^ 9 3 

i^fipaisnsiisEA^wjEtt^yr- y i ^maEco 1/2 

co®EEi&5 0 
[0 0 4 2] C(DttltIl^^-^2, H2tf>* 

— * 5rtffl5^Sl<D3tB*R5 1 a, 5 1b, 5 1c, 
!S2038*ll52a, 5 2 b, 5 2 c Tf^^ftl*"- 

^5^riEit-rSo cwit, *^y/<-^2, 3coiEi7it 

40 1 /2l:ftotV^OT*>f *S*—9 2, 3 

coffl^imH^ 1 /'2iftS**tft!9, ^-^5 600^^ 

AAWEE^ttv^ft**^— ^ 2, 3 0ftMmttaK 

©t§-fro2«*#<-e*s. 

[0 0 4 3 ] tot, #*>-/<-^ 2, 3<0\&t) < m&W> 

2, 3 0ffiMi)fi^--^5rttM^H6^-Ci^^ 
* 2, 3^^* ^fy^OlWfli^ > 

jo /<-^8it l « t«« LfctWo l / 2 tfJ; < , h- 
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[0 0 4 4] y^-6«rBB, 12, 

-9 2 h%2<n>4 3ttatJII»ttSix, 

tftS. lot, Sl^^W2ii2^y/<- 

[ 0 0 4 5 ] H5^«t 0\zm3<DMfflX<< ^^-8 

fe«l»L'CSailiOWI»2 fcWWc^ 

U W^10||X>f^6m SS2 0>BHBB:* 

[0 0 4 6] ifl55fi«Ptt»10 3ffi*j»5 1 

a , 5 1b, 51c 0^^ltSfES:ai"fc«>> -=6— * 5 O 

£o »aB»fc*5V^*±«E*S2«^ftSOT-f ^ 

yoy^H-CfcU, 1 0 ltt«a«fc LT 

3tBS9mS«:«^i-5 3ffi«£«^e % 10 3-10 
5tt*^Jx-*<DjA.*»-^Jc=*J6»«»i 0 l J; 9 
H^ift* LT = 3 ft 

lEM^l 0 2 J: 0»£Lfc3«*»«ffi«rA*L-C 
H£j&CQ^Ii 3^S£^mJE(DM(|iIt Zttte-tZ*^'* 
1 0 6(i = ^&^gft#il 0 1 X 938£L*:E.£ 

[0048] 107^5)109 J*-£;h,-e;h,— ;frA;'J$8^ L 
^::H^$£35<f ;§! 1 0 1 J:?)»4L-CKgSt*Ii/^ 

EE3S£»i 02J: 3 statute. 

[0049] [217 (a) - (e) PWMKStAMff 
T^So IrIB (a) [Czfcl^-C, 3tB«E»£»l 0 2d» 

3 nmmtts 1 1 1 u n^^ft§§ 101^ 
^h^k (^umaE) 1 1 o^^ixt^^i/-^ 

10 3-10 5ia^^ti5t, frKW^itttdtu^. 
[0 0 5 0] =3W<U— * 10 3—10 5-(?tt, 
l l 0 4>tKM*'3fB£2|MKEEl l l olSMJ: tX&v^JWK 
ill ^^Ht^S^^iJl 1 2^PWM^lRi: 
LTIrHU (b) (OXolzmJiZfrZ. z.<Ds<;i'X$mM 



(6) WlO-2 2 5 1 8 1 

[oosiisfc, mm (b) i^^r. 3*@mj£3££ 

*1 0 2d*t>3fflSSp«ffil 1 4a*$g£U JEIE*1 0 

tt (3Effl«E) 1 1 3 3ftSfliAS*b-C = w5l — * 1 0 7 

70 [0 0 5 2 ] =i>ss<U—* 1 0 7— 1 0 9m 

1 1 3<D««j&S3*BK»«J£i l 4o8iJ:t)fiv«llll 

LTI^gl (d) 5 (cffi^i^tu^o Z<D/</i'X?mM 
fcH^Ltt^a^O'f W<— * 3 (Ell£:**RB) tc:*5tf 

T«lT-Atc*5JtS h7>^***>fI#lcLT3l2 0 
*f >v*-* 3£r!EiH-So 

[0 0 5 3] :o,J:9l:UM^t2o(Z)PWMi 

*aS*bfc*»»4WH (e) JC*3»S^^JR»1 1 6 
9 lCft5 0 ItVfi. <ZM $r £ P WMSgfJ) 

Lfct^fc»UTi«6li*o«*»AS»2ffiFtc:4S. 
[0 0 5 4 ] -t^jem. 5 o»iWifijc:*H-S y T 

tfl'X'k 2febtj:Z><D'?&m%Lmffi&'\^ < ftoT* 

[0055] :©tto»«-eii, II 1 2 <D-r ^ 
30 /*-*2, 3£i£^J/M^9#;t-e# v^— 

[0 0 5 6] ^fc, (214 tci^-fJ: 5 2oro-fy/^ 

[0 0 5 7] IlWfi5. ^T, l^^C0HiS(D^ 

*Htfi^ffilC*3(j-S* — ^ 5^tt«l <Z>3tB#»5 1 
a. 5 1b, 51chS203«S»53a> 5 3 
b N 5 3 c j&5«^£-ere/6fflraffi*B«r-i"<3 b"Cf^— <D 
50 ©^(^IhI^^-CV>So **o«ySrl2l 9i^^i- 0 011 
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So 

[0 0 5 8] [§| 9 t^v^T, U, V, WJiH 1 o*jBu 
R, S, Ttt«2<7>#»^*lS-fS. *fc, Il^V 
/<— * 2 tS2^W<-^ 3ttffi«#*/6i**bfc3 

[0 0 5 9] *|HSOW«-CM: 2 oGDgl 1 2 (Dj 

2, 3#*1 ftT/*3 0>BBH*>r 6, 8 

/<-<?m^joigsj26^t tx*-^ 5 <om i <o 3 ta^jgi 

5 1a, 5 lb, 5 1 c t % 3l2<7>3tB*igg5 3 a , 5 
3 b, 5 3 c^tB^UT^LTti-bi* l,tl<Dhmi&<D 

[0 0 6 0] HJ£<E>fl£1S6. J£XT\ C<&3Sl§8<ZX£Hifi<0 

*<z>|in-£fctt*BStt#S:^ L-t©»*B4«Wtt«K1- 

5 1 a, 5 1b, 51ci^l^3|lt 
815 la, 5 1b, 5 1 c £ ttttSlft T 6 ggJHHfltfB 

3*8^*5 4 a, 5 4 b, 5 4c^fcS Q 
[ 0 0 6 1 ] *j»fl>W£|2l 1 1 t-^"t*o Htt1«*>*l 5 
CO^ny 1 2©«*0£«*#^«&*LTV* 

6 0 HtedSV^T, U, V, WJiY*Sj»$tU^»iro3*B 
tttlU R, S, Tf±A*Si»$ixfc»2 0 3ffli|Sj»Sr^U 

StbS#^ny MwW*$fta«HOffi*B£tt/6l"fc 
lx ^ny h©|B«Sr«/6i'e>i-ii:T?l 2« 

SS»mffi*rff5 3*BS»-C1 2ffiSESKffiSoBn#a;«r 

[ 0 0 6 2] Y*g*$iX^:»10 3*B*j»5 1 

a, 5 1b, 5 1c(Dttti:, A*8i»$*Lfc»2<Z> 3 
ft#»5 4a p 5 4 b, 5 4 c<^*£»JfcSr»l : V"3 
ti-5ifc"CY«lft©jBm*fc A^(D^m^Ox<7 >- 

[ 0 0 6 3] ^<D£ot£*r—#ft\Z.tetfZ>mi<0 
311115 1a, 5 1b, 5 1 c ^2(D3|Bti5 4 
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a, 5 4 b, 5 4 cCi 

[0 0 6 4] ^fe^j|7. SIT, Z<D9&^<Dmi&<om 
J:a*-*o«fltB-e*>S. ft, EI<K BlOiB-ff 

5o *Hlfio^lBo* — ^ 5 IcttS 10 3*1**5 l 
a, 5 1b, 5 1 cj6«Yfe»*ix, Si 03tl*»5 1 
a, 5 1b, 5 1 c £ ttffi!HffiffiSrfi:««-e«/6i" <b 
10 lt^-(Z)^D^ K^*[El$iLfc»2 0 3*a#»5 4 
a, 54b, 5 4c^AM^k ^2(D3W5 4 
a, 54b, 54c<7)3 *B#SJigl 103 *B*^ 5 1a, 
5 1b, 5 1 c (D3t&iJ$it&\zmi <D4 W<— * 2<D3 

[0 0 6 5] Mtw x ^e-^ 5ldfi»10 3*B*l»5 1 
a, 5 lb, 5 1 c ififfiHtt*H4:«*fl-C*/l 2-f 
b IT^^d y h^*®$^fcfg3 0 3*a*»5 5 
a, 55b, 5 5 ci«Y*g»Stt, *3<03tB#j»5 5 
a, 5 5 b, 5 5 c 2:HffilBffi*BSr«ftA-C7c/6T 5> 
20 UB-O^oy hfc*HSixfcl|4«>3*B#J|5 6 

a, 56b, 5 6 c*SAjfe»Stb"rv>So *403*B* 
1156a, 5 6 b, 5 6 c CO 3 tBSSte^ 3 <D 3 *B3£j8I 5 
5 a, 5 5 b, 5 5c(Z)3ffl«i*lc8 2(D>fy/<-^ 
■3 0 3*B£ti^fiSJ-»2(7>A^«4 1 LTSttS-h/T 

[0 0 6 6] Sl4V^S4W3ffi*»51 a, 5 1 

b, 51c, 54a, 54b, 54c-56a, 56 

b, 5 6 c<D&m&\zmi 3t^i- e mttm&izw 
jo E)i::*5^-c, ui, vi, wifj:Y)ei^Miio3 

*B*j», Rl, SI, TlHAa»$jlfcS2(D3«* 
H-e* 1 <£> 3 *B*H i ttffilBffi*B*« 7t / 6 -f LT^IhI 

£iV AttM0 3ttMM:ff 1 ^>3t@*«SU 1, VI, W 

1 Mg&S££ *l/O^S. 

[0 0 6 7 ] ^fcs U2, V2, W2»iYiBj»$tVfcSI 
3 O 3 tB*j»T* 1 <£> 3 *B*»i tt^MffitB^s K / 1 2 
f bttt^ R2, S2, T2i±Agii^^4 

o 3 mmmvm 3^3 *b#«s t M^m<!fc«# * / 6 -r 

br^S^ix, A«tt^3ffi«Mcff 3 0 3fB*lkU2 f 
40 V2, W2 ICg^£*LTV^5 0 

[0 0 6 8] fgl W<— * 2 tl2^y^-^ 3 
0 3*BS58fEttl*offita*n/l 2-fbi-^.^^J: D^- 
^5tt2 4ffiSi««ffi-C«»Six5rfc*c:«;i9, ^KIS5 

[0 0 6 9] i 1 W^f y^-^ 2^12^ 3 
ttBBBH*^ 7, 8 «t tfil^a. afe^Jffl»iL3&S"C 

#2>«t 5lcurt>av>o MB 8 *r«*L 

50 tt^ftaW»«*fcttttM«»c@36UTt J:v\ 
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[0 0 7 0] gfcl^tt, YgiOti 51a, 51b, 5 
lc, 55a, 55b, 5 5 c t A jgiSI O^DI 5 4 a , 
54b, 54c, 56a, 56b, 5 6 c t <D%% S&Jfc ft- 
ttl :/3tt5^t-e, «««8fE^iSa*Sr«e>* 

[0 0 7 1 ] mifo<DW1R8. SIT. 

«5-f ^-^*«o»«BB"C»>6. mit 

Ell 4 IC^T, l^yfll- 2f±3*@ 

my 2 i3fts/<y^y lojEffitc^^ixTVNSo 3ttrac 
[0072] 2<oa:a£ftffiA*iW2 2 

«A*ffil 22^2^ 3 ©B[«H«A*«I 3 

2 (/^>f!i 1 r^tcti h^^v^^^ 7 10=1 U 

OUSEjEgA^iiRd 2 1 (^^ryiOiEg) £Sg2<7M 
y/<-^3roia]EaAAflll 3 1 Hue He h7^^ 8 

[0 0 7 3] 4te2 A^l 1 tb^l0 3*BafJE»-CfeDx SS 

1 © A^aa^ 4iiiii ^ y/<- * 2 oa^an, s 

2©A*«^4 2ttJg2^y/<-^(Z)iilAfi8l^ 
SS^-4 3f^-^ 5 0 3ffi*»fc:S«£;h,-C^* 0 

[0 0 7 4] ^^O^ffiOS]^^OV^Tl^0^-r 
60 *i\ h7^^ 7 lS.t/h7^^^ 8 1 «rrf- 
7 Ltl 1 <7?>f >v<— * 2^J:t^m 2 (Z>-T 3 ft: 

3(ci^/<^xi;mjicoi/2omjE^^ , 9, mi 

o-f >v<— * 2 ^2^y/<-^ 3©tH**ES:ft< 

-^2, k 2 w>r w<-^ 3 ©m*i± 3 ffi«ES4 

[0 0 7 5] ^e-* 5 oisI±B*o»flF«:KMi- 

£ 0 ^E~* 5^W^Ii$WIlLfc8^ 3ffi 
3££E*4 ^lotll tf>-<W*— * 2 s %2<D^< ls/< — 

^3o«:«A*il»Je:lsl^«ffi*s*^i-5. 31 

1 <7M 2«lffHh7>'^^ 7 1 ICffi^J 

I±h7>"^^ 8 1 lcafe^J»«*ixfc^^-— K8 2£ 
[0 0 7 6] ^IC, h7^^7K h^>-^^^8 



(8) WlO-2 2 5 1 8 1 

*2 X h5^^7lS:Io-C, *2^^ 
— * 3, b7>i?X* 8 1 SriloTSSl <£>>f lss<—f 2 

t!2^ w*-* 3l«t«»c«gfcSixfcttllBfc45. 

fot, 3?2<7M >v<<— 3G0i£ 

SSA^WEEIlv^-fixt^y^y iotE^toi4 
19, Ww<-^2, 3SrB[M««L*:»fr0 2ffiF^«; 

[0 0 7 7] ^(Z>^(^0««t)PD<, 
^1 tfM 2(D[E)^mjEiiy^^— K7 2^ilo 

3^>iH]^mEEn^^-— ks 2&m<>X'<v^ 

[0078] *H16<75?g1B-CH3*BKffiS4 
SrffiV^Tgl 1 >v< — * 2 &t>*3! 2 (75 — * 3 O 
^$r^tT^^ 5 &m®L>tz.t)K r.0 3ffl*JE» 
4 ft^R&LTlgj 1 5<DJ: ?(C^— * 5©rt«tSl^ 

ww2ai;s2©>f s^^Mut 

[ 0 0 7 9] >v<— ^ 1, 2SrPWM-f> 

2 te»*S*aHft t m 2 <D 4 3 IC*M" 

^»i^Sofi:ffi^7ti"^br. 3-r>v<— * 2, 3^>ai 

[0 0 8 0] *-^5©*K03ffl«»t«2W 

3ffi*j»<D^M&^^«:^-C7c/6-rfeU"C, mi go 

2 ii2^y/<-^ 3 03tatti^ffi*B*7c 
/efbUtl 2ffl£SE»EE£fE0 3tB2fc»"ei 2*g£ 

[0081] 2 , 3 <nm.mmw%. 

30 1-%:t>1b b?>i?X* 7 1 , 8 1^7(7)^ IlO^ 
>/<—?2^ m2<D^ l"<— *3S:PWMiEttU 
T#-fv<-*2, 3 OttMSM*. i-**>"fe h 5 
* ^ 7 1 , 81 /^XD h # . m 1 G>"f ^ 2 x m 

2(0-f ^ 3 ft 1 2 OSil® b 7 

7i, 8 i &mfflYEm£-&z>z.t-T?mi<0'( ^^-f 

2, $ 2 ©^f y/^-^ 3 rol^lE^riitS P A 
[0 0 8 2] CCO J: 9 \zi-Z>~kX\ bcom^m 

t5C tic J: fifto*lBtt^/h*v^i«S(i*aHE3&S'C 

v^ltli^ l 2 o^f y^-^ 2 , z*mm 

2^y/<-^2, 3 0*>f yf^^JSi&KSrffi^ *e* 
^^t*Ii^i:^20'i'y/<-^ 2, 3fcttffii-S^ 

[0 0 8 3] ^/i, ^E~^ 5^200- 
50 *BSr*Slft-e7c/6-r^i-t*^ 3Sl*5J:t«f5 2a>>r 
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2, 3 03ffifflMffl«rs/6te)ttj3tt 
lis W,\ &£Zfm2<D4>''<— * 2, 3£PAMS*I&L 

[0 0 8 4] M^IJ»jBEB*^ F7>^^ 7 1, 8 

l fcMB»ff**T*l*5J:t^JIS2©-r>'/<— ^ 2, 3 

oaatA^«EE2:ffey» loosh i &xxfim2<D<>( 

*2, 3&PWM82»LTt>av\, iO± 

7ftitF7y^^^i^^ifc^ fan 

*mft*<< y^^n** WitfMOSFET^IGB 
[0 0 8 61 HM89. J£*T. Z.<D&W<DmM(DB 

mszmz^^xmA'fZo mien, ^xttostRic 

*6>r:"<-*K«©*rtH-e*>S. f*k EI<K Eli 5 
1 5 {^-frnm^M 9 121*5 5 ^ tf— K 6 l|:h7 

[0 0 8 7 ] ^e— * 5 SrWbl-sa^tt^tea^fcJMIi 
^6 2SrtyLT*3<M»j:iV^ ^5A«^«36*fe 

3 (T^mSttClO h7^^ 6 2 Sriio-CffiyiJlESHK 
$ix/<yfD 1 «r*«1- 5©W-^ 5 coiSifilt^dS/h 

[0088] iicoiiio. utf\ rosswoias© 

iiEi e^iwfif^i, y-r^--K6 i tmm\z. 
F7^^6 3^ h7^^6 2 iityy^ 

[0 0 8 9] #^t-K61, 64HF7^^ 
6 2, 6 3 £<Z>fiM*B§«i: Ltft Si O-f * 2 

oa:aE*aA*«i2 2icr/- K«r««ufc^*- k 

8IEjE«AA«3 lM*KS:h/CV*5 h7^^6 3 0 

[oo9o] i"<-* 2<7>\gffiikmxjj 

M2 2\z$ y- K*r»fc Lfc*^;*--- K6 4 <7)Ty- K 
Wt, ='U^^2^>'/<-^ 3 (Oi:gttiE«A*ffly 3 



(9) W1 0- 2 2 5 1 8 1 

16 

£h,X\>^2> 0 

[0 0 9 1 ] ftf, *l*5itf»2©>rw<-^2, 3 

<D&?mmm<Dmft&t&w-rz> 0 F7V^^ 6 2, 6 

3^^^tCL> h7^^7 1, 8 1 

3 0iSatA*llJE«r*<b^ii:SCt-e 
* 2, 3 £P AM^J^i-^o 
[0 0 9 2] Il^J:i;i2^>'/-^2 ) 3<D3tm 

wmtif<om.mtif<nmvFt urn, f7>^^7i, s 
-*2, i2^w<-^ 3<om:mx^m&^mmx^ 

6o II *5j:t^S2(D^ 2, 3J2PAM 

ii-C^So-e, 8i*5J:t;2^y^-^2 1 3^^ 

[0 0 9 3] 3=fc, WMft\t h?>i?X* 6 3 £rMMb 
Si j3j:0?2^>r >v<-* 2, 3<DS:atA^SEESr$!lffli 

SU *5ctt>*2<7M * 2, 3^PWM 

20 »o»i-^tf pwM*«i*^asv^iB-eie«-e# z>v>xm 
[0094] mm<Dmm 1 1 . mi 8 i^mmmm^ 

i2)Il*5«t^l2W^-^2, 3 <Dffi*U8M£/ft 
W»««»«#*5 «t U^SR 1 *5 X Um 2 G> -Y 9 2 , 

3«>mffi»*«*«r*'*-s»iiMs*UA^ai vrcom 

III, 2, 3, 5^V>«7^j3tt^>SlO&IB^-<^ 
^■6Rt;S2<75gflB^-f yf 7, 8tC, *WijSifeO^ 
18, 9, 10l:^lt5F7>^^ 6 2, 6 3, 7 
50 1, 7 8Jc:i£3RJK»/^J»a'ffl#«-^i LTOH, L 

Bfa-T5]EaKeoS#|^*HSi-5il»«["CfcS. 
[0 0 9 5] B| 1 8 1:1*51^ 3V/<U— * 2 0 1 fi + 

ga$ht#>f y^-^2, 3i:^yfy mjE^^r^* 

L u^</u^ft*SrSie*2 0 2^H^;u 

[0 0 9 6 ] 0 l<7?^fm©Ml 

IC^tf^ W<-^gStfe^ll 12 *5j:t^S3cr>^ 
^^yf7, 8^«tt) ; RI5^2 0 7lrlttIlO|i 

[0 0 9 7 ] = W^U— 9 201 d*5>H U-^/U^^Jj* 
50 «ffl»«*sW^ Vn-zfit^t LXTl-W/<>y7T 2 
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0 3MA2j£;h^ aw*^-* 2 0 l fcA*S*tfc« 
m&^&T1ru ?^ v yy 2 0 3 *ft 1 *3 «fc 

2<7M — * 2, 3 <0®E*g<£ t ITieC^^ix?) 

3««E3S^« i o 2 t^A^^ixSo fts me\cm^x 

teS§S3§l 0 6T- = fc«Of»E£KiSLTV*5#, -co 

[0 0 9 8 ] *ffiM*#S»*EEJ:0«v*»frfc 
te^ >-/<U — 2 0 1 ri><bL u^;Wf^d^^^ hu- 
T'fif i lT7tD^s/7 7 2 0 4}:A**ii, mat 
«*tHA^*fc IT©W»8 2 o 5-C2«l:Sixfc« 

£E«^dsr ^^77 2 0 4^1 ttg 1 *5 cfctKfg 
2CD-f W<— * 2, 3^mffiJt^"i: L-CIH6iC^$tLS 
3fBttE38£«l 0 2ia^^5o 

[0099] j^_hco«t ^ <tiaK«rticj3v^"c, mfiEm^ 
ofdsa^i/-^ 2 o i -e&mft&t&j&ztis &m 

lEJ:«v ^£*te8 l *5 J: 8 2^ * 2 , 3 

So 

[oioo] rolS*, «x.tt>f ^K«* S BI1 »c 

3§*>r y^- 7 ^|3^)1P^ 8 |:Hl/^^©^J 
"f So 

[0101] ttt, mKOMm** yf6HS6B2 

fcA*<**bfc«JES*«\ ^o^^^l ^<t^2co-Y 
>v<-*<D«JEJ|4HBi: U7tn^y772 0 3J: 
5 3tBfBE«^Sl 0 2l^A^^tl6 0 
[0 10 2] «Ett^4t^SV*JEJ:0ffiv^'fr 
tt, ^ y^u- ^ 2 o l J: ^) L u-<^roff f-^iti^ $ 

S 0 

[0 10 3] tit, 82^83051(8^^^7, 
8 t L l-</KDf f ^ t iif ^ $ tit 5 ft, 8 2 

Rx*m3(Dmm*<< 7, 8 li*-^® * 

fc, 8l^Bflgfl^-<^^6tCf4Se^2 0 2tHW^ 

[0104] =2 >v<w-£r 201 7i>>*b L U^;K7)§^^ 
7tQ^y77 2 0 4 GO* h o — ^«S^-^A^J $tb& 
h7>f^7-7/<^7r 2 0 4tt»Jtlt»2 0 5 

«fc <9 2#£*LfcWE»*€rlS 1 2 olEfg 

£\ 82^ V^-^ 3 0>«EE»«i: LT 3*BmJE3§£: 



(10) 4*BB3p 1 0 - 2 2 5 1 8 1 

Si 0 2fcttWj-j-a o 

[oio5]flp*,, #^y/<-^2, 3frmm@t£ti 

*>f>v<— 9 2, 3coiEaiA^mJE^i/ / 2^ 
45fc^^<-^2, 3 tf>«JES^««r 2 

^>/<-*2, 3d»fe»5>^ *>0, -<>v<— *2, 3 

70 [0106] jUfe£>fl21|S 12. S3 1 9 CO ( a ) te N 

i 6 i^-r-r y/<-^gioi i SL-am 2 <o-r ^ 

-^feiIOT«KLfc»*Jc*-r 2, 3^A*i" 

Sit8fEAAflffi*nfii-So^iBU^:^-< v^^^UU 

[0 10 7] lOHJ^iairtt, 0 
1 tt+A^MI-T-fcAA^ixfcmBES^-A**^^^ 
*A* StufcK*«£E J: 9 X < ft* k H ^^Mff^r h 
N ^^^r 3 0 9^)^ hn- y^^FlCdb^li" 

L U"</Hf 2 0 2 TH U^</Uft-^^EI5 IT 

h7^^7-7/<77 3 0 1^h n — ^fig^^ffi^ji- 
S e 

[0108] F7'f^7-^7r 30 9^hD-7' 
JlfCaw^-^ 201 a*<bH i^/uff^A^ft 

St, ^3^1/-^ 3 0 7T£^^^3 0 6 
^ <b fH t m&^t tt««*-C*> S P WM^#^ 

IT h7^^f-^7 7 3 0 9£r51LT h 
30 7>^^7K 8 1 <7)-<— xl-A^^Sc 

[0 10 9] h7-f N ^/^T 3 1 0 (D^ Y 

o— ^ffi J F^K«5«2 0 2 7*><bH W<Mf -^A^£ tt 
St, SUSOaW^-^ 3 0 8TE^fi^i§i3 0 6 
*>fcOHfc 2 0 5^2«F£*bfc«E»*i 
Otb«ife^:-efoSPWM{t^^§3l*ft-§-i UTh7-f^ 
f-7/<7 7 2 0 4£ritLT h7>^ * 6 2 0-<-X 

[0 110] 01 90 (b) tt«ift*.«*fcJ: 9Sgl *3 

So 

[0111] ^0[£]^<Dlt^t L-C, 3 ^U-^ 3 0 
3-3 0 5tt*iX«X = *8H6&3 0 1 «t «9H^^t C 

0 = *ttOtR*i:*LV^««©3ttjEa«e»*»3 0 2 
oa^J<OESjfttSrifcttU"rPWM«#-Sr£ii*-rs. # 
^ V/^U-^ 3 0 3 — 3 0 5 UttJ^ Ufc PWMlf 

1 — * 2t82W^ ^ 3 <Z>_LT — At^*3 
lt6h7y^^^-^ia^t2)o ^^c, El^UJte 

50 V^s, tH*^nfcPWM{t^ttS«55i-CS«5$^r8l 
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(D4>s<—* 2 tS2^y/<-^ 3<£>TT — .Mdifctt 
[0 112] *Hlfi^ffi<DB^S:igi 

fcfci, =>v<W— * 2 0 1 ttHW«*S: h7^^ 

y"—ys<y 7 3 0 hn-^ffcA^U, 

U-* 3 0 7©PWMfi*Sr h7>$^**8 1 , 71© 

H2<tmw<-*2, 3&tt*iJ8M*l-a. ;o 

[0 113] h7^^8 1 x 7 ltePWMlt ^ 

>v<— * 2, 3ttPWMfflr-§-J8±ia]fta*fca> 

[0 114] ft «ffi»**s**m£EJ:Dffi:Ti"5 

So C<zMf *f*KI£»2 0 2-CH^;ufi*l:E(E^ti 
T h7-f:*X— y^7 7 3 1 0<D* hn-y^^-[cA^I 

[0115] h =7 ^6 1 n P WMit^=r(Ds</U^ \y 

IBl*5j;U5»2<o>r 2, 3 0-t^-efcA^^Jx 

So 

[0 116] r.CDBf x Si *5«fct*»2<Z>>r — * 2, 
3tePWM<f^£0^<b^PWM{t^«fc t)SBffl)$ 
*bXV^fc*iEttttPWMOaE«i*tt#fclfc4?). iff 

■C# So 

[0117] ft % ±E#jaB«-ettK i 

* 2, 3 £ V s * 5 £ 5 Id 2 -£<ZM * fc-fittfe^Ugg 

?^flMS30H^^^7f 6, 7, 8i& 
i^H h7^^^ 6 1 -8 1 SrKttfco L*>U ffi&^J ^ 
«ttt o*fttt 2 ■& t« 5>f 2 *H±t U 

[0118] 

rix&««flStt^a«ril[eiE*|RjE«^iE««a[A 



#^^1 0-225181 
!K KW«fiSIEfcJ:aaifeSr/hS<-Cft 

[0119] z<D$&w\z£th&, EMjus««)Si^a 

«A*** ^ita«K*«^«K*ixfc» 2 (Z?*SE«* 

«*«i:©te*oit«A;&*-? t cor^zmm^m^mm 

»tt*©it«AA«^iiK«««*ailOf-HIII!^»w* 
ttSixfc»2©BIHH^«2:, iSlfESI 2 

tti-5»3oBBH^©Sr«x.fcOT, «;*i*SI3§0>ffl2l 

«*^**v^aii]|B*Tt*»ft«£E!&«»P>ixSiv> 

[0120] r©»WKJ;*b«, iCtt7U»ft«D«#fl: 
te x -*oil[«AA*^^il[»maijE«lc«|«4ixfe* 
l o*»«A*«^*oft*oil[«A*M^fc— 
»A*«^^ac*«K*«^«|(IESixfc« 2 
SElft^a^l&^OiiaEA**^ k oMJ-BBK'Bjffi^a 

i^f:l2(Z)M^^ IBS 2 <DmjJ&&^m<OttL 

[0121] io»«jcj:iT,«, safari, #y-K 
*«ii:»«>RjEff «:«ttS*bT / - Kd*» 2 (7)1^^ 
®©ffi*wK*A^^tc«jtt$^fc^-<^"-- K-efoS 

[0 12 2] c^*M^J:ixtf, m^^3^S 
^#^ffi«^58^Si"C58^Lfc2fl5SE«^S:A^i$ii:T'fr 

[0123] z<DK*A\c£jntt. #3««»ds, mmft) 

[0 12 4] ^(D&W^£titt. &&m*M&±9tx 
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[0 12 5] i^JgWlcJ:^ 8l03«*«i:S2 
co 3 |§#j|R Sr««lW^»fi» £ -er-cwamc * / 6 £ 

[0 12 6] d<Z>38Wl£j:*Ui, ««^^ 3 10^0 $ Jx 

t*io3«**feY8iiiu Miami <D3ft&mt 
j±«ft a 7c / 6 ffiffi fe-r e> l r*isi * *i,fc» 2 co 3 tm 

i^AMit, BftlS»l*5i^fB2 0 3*l^j»Sr3feJiJ 
[0 12 7] ^CD&W\Z£tl\-Z x lKD3||«i(C^l 

SfE«* «fc 9 7c / 6 ffiffi Sr-f Ufe2fcat«* fcW 2 

X\ 1 2*S«fcU tlWo&RiNimtrfflll?«S 
[0 12 8] :^^l:J:IA Yei»§nfc«i©3 

*§#|&C0#[n]£k ^ A*£|&£ ttfcj* 2(D3 tB^j&|C0#[n]3£ 
[0 12 9] CC0$g^t-J;;ft^ ll^C3f@t[H]^il 

yjb» $ i co 3 ttmm t ±mn 1 ^ 3 nmm t n 

««A * / 6 ffiffl £f LT*m 3 ixA jg» $ tifcl 2 
0 3*B#»SrafcW**U ±IBKl03«**tW:m* 
2{M^ri J! ^LT3^[H]$tbY^$^m 
3 CO 3 ft^tA £ -hlSH 3 CO 3 f i n / 6 ft 

[0 13 0] :^i:«tii^ lfcW«IIS*xfc!BlS3 
±tf*2©3«*|ftfcttJSl oS5»«*»fe«J: 9S5« 

<£> 3 AWflllzittiniBff 1 S*uT 

[0131] cco^^tcjitl^ fflOHRfft^lflK 
f§co0#lcfg2 N fB3<DBHn^A^IPinn{^<r«9 3SU 

«r*{b**SJ: 9t-Lfccor% *fc#W4*EE#mA* 

i!5< ^^ii5^iK^^/J^PS^c^^T^^co^v^Jll5/i>5^t^ 

[0 13 2] dO»WtcJ:ixtf % »2*3j:tf|fl3fl>|iBGH 



(12) «HHWl 0 - 2 2 5 1 8 1 
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3(7>BHH^©OBBBB»^S:J»D5gU, IS 1 «£ II 2 co 
«**»»«>ii:«A*«BE«r»b**5 Lfcco 

[0133] * 1*5 J: ^2 ota* 

ae«**^«>mBE»«3a«Bf«fl!>*4r3H*.fcW fc* 1 # J: 

tfH 2 ©*;*fc|»^©*ffi»«*:5E0>«ffi»*G> 2 fff 
[0 13 4] ro«W^J:Jxtf, i^mi^ir^ 

2/? ^2 (Dm^^^m^tznm^mm^ti^ 

«\ aUW^l (CIS LTI9«BI l *5 i 2 ©t** 

[El 2] wCO^^CO{t!l(O||ffiC0^{C«tS^ ^^-^ 

asii«:*i-igKia-e«>5o 

[1213] cco^^coftlico^co^^icJ: 

[1§14] rco^P^coMco^ffico^^lc J:^^-^co^ 

[El 5 ] ^co^e^coftiico^co^^^ J: 

[El 6 ] r <D^B^o<t!ico^JSco^fi6$r^i-|FP5>0gSIll 

[El 7] :o»«©lo*iS^IBi: i5 PWMftf 

im 8 ] ^CO^^COftilCO^JfeCO^^lC £ 6^-^^® 
40 $r^-r[p]£§El-Cfe5o 

[ei 9] z(os&^(om(om»(ommzj:^—^<om 

[Ell 0] cco^^^ftfeco^co^figtci^^-^g 

[eii i] ^<D%w<o{&<Dnm<Dmm^£**-*<D 
mi 2] z(D^w<o{&(DmM(Dmm\z. £ z>^- ? & 

[Ell 3] rco^0^cofdico^co^tc:J:S^-^co 
50 «i8SlSr^i-#i»iat?fe5 0 
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■ *:*1-|Hl*B|-e*>5. 

[0i6] z<D^w<D{&(DmM<nifm^±z>*r-*m 

[Hi 8] Z<DftW<OttL<Omi&<0]&l&\Z±Z>\M.?^ & 

[Ell 9] w^^^ote<^j|^f^tcJ:5ii:jy, 3fc 
?U«J«;Mt**3j:l^ Si, 12©^ w*— ?(DmE.m 



10 



24 



i ^yty, 2 gi^^-^, 3 ^2co>r>- 

4 g£JE3§, 5 6 Hi OHf!^*>f 

7 »2 0SHBB^'<y^ 8 83«7/f 7 
?\ 5la-51c *l©3ffi#», 52a-52c 
SB2(0 3*l*j», 53a-53c «2<7>3*B#», 
54a-54c »2©3ffi*», 55a-55c % 
3C0 3*B#i», 56a-56c »4<0 3tB#«U 6 1 
y-f^— h\ 6 2 h^^**, 6 3 h7^^ 
64 ^-<^-K, 7 1 h7^^v 7 2 ? 
4*—h\ 8 1 h7^^^, 8 2 K. 
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